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Supplementary Figures 
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Supplementary Figure 1 Allele frequencies estimated in the ARIC and QIMR cohorts 

against those reported by the GIANT MA for the 247 height-associated SNPs. 
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Supplementary Figure 2 Effects and p-values of the 247 height-associated SNPs from the 

joint analysis using the QIMR cohort as reference sample against those using the ARIC 

cohort as reference sample.  
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Supplementary Figure 3 Plots of –log10 p-values from the conditional MA against those 

from the approximate conditional analysis with a reference sample of 6,654 from 1,000 

simulations. The simulation method and scheme can be found in the Supplementary Note. 

The simulation parameters with respect to effect sizes and allele frequencies of the SNPs are 

listed in Supplementary Table 4.  
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Supplementary Figure 5 LD correlations between adjacent pairs of the 247 height-

associated SNPs estimated in the ARIC cohort against those in the QIMR cohort.  
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Supplementary Figure 6 Plot of p-values from the proposed method against those from the 

actual conditional analysis in the ARIC cohort with individual-level genotype data available. 

We firstly performed single-SNP association analyses of all the SNPs on chromosome 2. 

Using the summary statistics from the single SNP analyses and the ARIC cohort itself as the 

reference sample, we then implemented our method to perform association analyses 

conditioning on the 14 GIANT height SNPs on chromosome 2, and compared the p-values 

with those from the actual association analysis implemented in PLINK1. It is shown that with 

the individual-level genotype data of the discovery sample as the reference sample, our 

method is equivalent to a multiple regression analysis without any approximation. 
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Supplementary Figure 7 Plot of the observed r2 (squared LD correlation) values between 

pairs of SNPs against their physical distances in the QIMR cohort. We randomly sampled 

1,000 SNPs across the whole genome as target SNPs. For each target SNP, we calculated its 

r2 value with all the other SNPs in 20Mb distance in either direction. We then plotted the 

observed r2 values against the distances between the target SNPs and the other SNPs. The 

figure shows in general LD degrades exponentially with the increase of distance except for a 

number of outliers. The major outliers, e.g. r2 > 0.4 when distance > 2Mb and r2 > 0.2 when 

distance > 5Mb, are located at a small number of long-range LD regions identified by 

principal component analysis in a previous study (Table 1 of Price et al.2). When the distance 

is > 10Mb, the observed r2 values are consistent with what we would expect by chance (the 

red line, 95% CI adjusted for the number of calculations).   
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Supplementary Tables 

 

Supplementary Table 1 Summary of numbers of SNPs in different categories 
	
   Height	
  (p	
  <	
  5e-­‐8)	
   BMI	
  (p	
  <	
  5e-­‐8)	
   BMI	
  (p	
  <	
  5e-­‐6)	
  

Total	
  number	
  of	
  associated	
  SNPs	
   247	
   33	
   132	
  
Number	
  of	
  associated	
  SNPs	
  for	
  which	
  adjacent	
  
associated	
  SNPs	
  at	
  more	
  than	
  1Mb	
  distant	
   160	
   33	
   113	
  

Number	
  of	
  associated	
  SNPs	
  for	
  which	
  adjacent	
  
associated	
  SNPs	
  at	
  less	
  than	
  1Mb	
  distant	
   87	
  (at	
  36	
  loci1)	
   0	
   19	
  (at	
  9	
  loci1)	
  

Number	
  of	
  Leading	
  SNPs	
  at	
  the	
  loci	
  with	
  
multiple	
  associated	
  SNPs	
   38	
   0	
   9	
  

Number	
  of	
  additional	
  SNPs	
  at	
  the	
  loci	
  with	
  
multiple	
  associated	
  SNPs	
   49	
   0	
   10	
  

1 A locus is defined as a chromosomal region at which adjacent pairs of associated SNPs are less than 

1Mb distant. 
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 Supplementary Table 2 Summary of 247 height-associated SNPs with p-values < 5e-8 

identified by the conditional and joint analysis using the ARIC cohort as reference sample 

with their effects replicated by a joint analysis using the QIMR cohort as reference sample. A 

total of 36 loci with multiple associated SNPs are highlighted in gray or green. SNPs on 

different chromosomes or more than 10Mb distant are assumed to be in linkage equilibrium. 

Chr, chromosome; A1, reference allele; Freq: frequency of the reference allele; β, marginal 

effect; b, joint effect; r, LD correlation between an associated SNP and the next adjacent 

associated SNP.  

SNP	
   Chr	
   bp	
   A1	
  
GIANT	
  MA	
   	
   Joint	
  analysis	
  with	
  LD	
  from	
  ARIC	
   	
   Joint	
  analysis	
  with	
  LD	
  from	
  QIMR	
  

Freq	
   β	
   s.e	
   P	
   	
   Freq	
   b	
   s.e	
   P	
   r	
   	
   Freq	
   b	
   s.e	
   P	
   r	
  
rs425277	
   1	
   2,059,032	
   T	
   .276	
   .024	
   .0042	
   1.0E-­‐08	
   	
   .289	
   .024	
   .0042	
   1.1E-­‐08	
   	
   	
   .284	
   .024	
   .0042	
   1.1E-­‐08	
   	
  rs2284746	
   1	
   17,179,262	
   C	
   .482	
   -­‐.035	
   .0038	
   2.4E-­‐20	
  

	
  
.474	
   -­‐.036	
   .0038	
   8.1E-­‐21	
   .007	
  

	
  
.469	
   -­‐.036	
   .0038	
   3.1E-­‐21	
   -­‐.010	
  

rs1738475	
   1	
   23,409,478	
   C	
   .594	
   .022	
   .0038	
   1.3E-­‐08	
   	
   .589	
   .021	
   .0038	
   1.8E-­‐08	
   -­‐.006	
   	
   .583	
   .021	
   .0038	
   2.1E-­‐08	
   .003	
  
rs4601530	
   1	
   24,916,698	
   T	
   .256	
   -­‐.024	
   .0042	
   1.8E-­‐08	
   	
   .254	
   -­‐.024	
   .0042	
   6.7E-­‐09	
   .029	
   	
   .273	
   -­‐.025	
   .0042	
   5.3E-­‐09	
   -­‐.016	
  
rs7532866	
   1	
   26,614,131	
   A	
   .665	
   .022	
   .0040	
   3.4E-­‐08	
  

	
  
.667	
   .022	
   .0040	
   1.9E-­‐08	
  

	
   	
  
.657	
   .022	
   .0040	
   2.9E-­‐08	
  

	
  rs2154319	
   1	
   41,518,357	
   T	
   .751	
   -­‐.034	
   .0045	
   1.6E-­‐13	
  
	
  
.771	
   -­‐.034	
   .0045	
   9.9E-­‐14	
  

	
   	
  
.765	
   -­‐.034	
   .0045	
   9.9E-­‐14	
  

	
  rs17391694	
   1	
   78,396,214	
   T	
   .112	
   .040	
   .0067	
   2.7E-­‐09	
   	
   .126	
   .040	
   .0067	
   2.6E-­‐09	
   	
   	
   .117	
   .040	
   .0067	
   2.6E-­‐09	
   	
  
rs6699417	
   1	
   88,896,031	
   T	
   .617	
   .022	
   .0038	
   1.3E-­‐08	
   	
   .598	
   .021	
   .0038	
   1.7E-­‐08	
   -­‐.012	
   	
   .572	
   .022	
   .0038	
   7.9E-­‐09	
   .011	
  
rs10874746	
   1	
   93,096,559	
   T	
   .372	
   -­‐.022	
   .0038	
   1.8E-­‐08	
  

	
  
.384	
   -­‐.021	
   .0038	
   1.7E-­‐08	
  

	
   	
  
.372	
   -­‐.022	
   .0038	
   7.9E-­‐09	
  

	
  rs12047268	
   1	
   103,246,082	
   C	
   .310	
   .025	
   .0041	
   1.5E-­‐09	
   	
   .300	
   .025	
   .0041	
   1.3E-­‐09	
   	
   	
   .299	
   .025	
   .0041	
   1.3E-­‐09	
   	
  
rs17038182	
   1	
   118,669,928	
   C	
   .245	
   -­‐.037	
   .0043	
   1.2E-­‐17	
   	
   .243	
   -­‐.037	
   .0043	
   6.4E-­‐18	
   	
   	
   .262	
   -­‐.037	
   .0043	
   6.4E-­‐18	
   	
  rs2120003	
   1	
   145,157,259	
   T	
   .128	
   -­‐.032	
   .0056	
   1.0E-­‐08	
  

	
  
.126	
   -­‐.032	
   .0056	
   1.1E-­‐08	
   .007	
  

	
  
.123	
   -­‐.032	
   .0056	
   1.0E-­‐08	
   .004	
  

rs7534365	
   1	
   148,142,748	
   T	
   .815	
   -­‐.040	
   .0056	
   1.9E-­‐12	
   	
   .835	
   -­‐.039	
   .0056	
   2.0E-­‐12	
   	
   	
   .796	
   -­‐.040	
   .0056	
   1.8E-­‐12	
   	
  
rs12086448	
   1	
   158,660,529	
   A	
   .478	
   .022	
   .0038	
   1.6E-­‐08	
   	
   .487	
   .022	
   .0038	
   1.3E-­‐08	
   	
   	
   .489	
   .022	
   .0038	
   1.3E-­‐08	
   	
  rs17346452	
   1	
   170,319,910	
   T	
   .727	
   -­‐.038	
   .0042	
   2.5E-­‐19	
  

	
  
.706	
   -­‐.040	
   .0042	
   2.8E-­‐21	
   .109	
  

	
  
.715	
   -­‐.039	
   .0042	
   1.2E-­‐20	
   .059	
  

rs2421992	
   1	
   170,507,874	
   T	
   .701	
   .021	
   .0045	
   2.6E-­‐06	
   	
   .713	
   .025	
   .0045	
   2.6E-­‐08	
   -­‐.002	
   	
   .703	
   .023	
   .0045	
   3.7E-­‐07	
   -­‐.011	
  
rs1325598	
   1	
   175,058,872	
   A	
   .428	
   -­‐.026	
   .0038	
   1.1E-­‐11	
   	
   .436	
   -­‐.025	
   .0038	
   2.4E-­‐11	
   -­‐.008	
   	
   .449	
   -­‐.025	
   .0038	
   4.6E-­‐11	
   .013	
  
rs9425569	
   1	
   181,208,825	
   A	
   .599	
   -­‐.022	
   .0040	
   1.8E-­‐08	
  

	
  
.602	
   -­‐.023	
   .0040	
   6.6E-­‐09	
   -­‐.013	
  

	
  
.621	
   -­‐.024	
   .0040	
   2.5E-­‐09	
   -­‐.039	
  

rs1046934	
   1	
   182,290,152	
   A	
   .644	
   -­‐.046	
   .0040	
   2.2E-­‐30	
  
	
  
.632	
   -­‐.046	
   .0040	
   6.9E-­‐31	
  

	
   	
  
.652	
   -­‐.047	
   .0040	
   2.0E-­‐31	
  

	
  rs10863936	
   1	
   210,304,421	
   A	
   .537	
   -­‐.022	
   .0037	
   3.7E-­‐09	
   	
   .518	
   -­‐.022	
   .0037	
   1.4E-­‐09	
   -­‐.004	
   	
   .525	
   -­‐.021	
   .0037	
   1.0E-­‐08	
   -­‐.003	
  
rs6684205	
   1	
   216,676,325	
   A	
   .714	
   -­‐.033	
   .0041	
   1.6E-­‐15	
   	
   .711	
   -­‐.035	
   .0041	
   1.9E-­‐17	
   .051	
   	
   .719	
   -­‐.035	
   .0041	
   2.7E-­‐17	
   .049	
  
rs11118171	
   1	
   217,114,492	
   A	
   .631	
   .025	
   .0039	
   2.2E-­‐10	
  

	
  
.644	
   .025	
   .0039	
   2.4E-­‐10	
   -­‐.084	
  

	
  
.640	
   .024	
   .0039	
   4.7E-­‐10	
   -­‐.093	
  

rs11118346	
   1	
   217,810,342	
   T	
   .464	
   -­‐.026	
   .0037	
   1.7E-­‐12	
   	
   .469	
   -­‐.025	
   .0037	
   6.9E-­‐12	
   -­‐.009	
   	
   .459	
   -­‐.024	
   .0037	
   1.2E-­‐10	
   -­‐.006	
  
rs12081818	
   1	
   225,886,997	
   T	
   .195	
   -­‐.032	
   .0047	
   9.6E-­‐12	
   	
   .192	
   -­‐.033	
   .0047	
   1.7E-­‐12	
   	
   	
   .204	
   -­‐.033	
   .0047	
   1.3E-­‐12	
   	
  rs7601531	
   2	
   19,831,425	
   T	
   .585	
   .024	
   .0039	
   2.3E-­‐09	
  

	
  
.608	
   .023	
   .0039	
   2.7E-­‐09	
   .010	
  

	
  
.581	
   .023	
   .0039	
   3.9E-­‐09	
   -­‐.013	
  

rs6731333	
   2	
   23,966,858	
   T	
   .189	
   -­‐.025	
   .0048	
   2.0E-­‐07	
   	
   .194	
   -­‐.027	
   .0048	
   3.3E-­‐08	
   -­‐.053	
   	
   .192	
   -­‐.024	
   .0048	
   4.5E-­‐07	
   -­‐.040	
  
rs4665736	
   2	
   25,041,103	
   T	
   .535	
   .034	
   .0038	
   1.3E-­‐18	
   	
   .533	
   .029	
   .0038	
   3.7E-­‐14	
   .123	
   	
   .507	
   .029	
   .0038	
   2.2E-­‐14	
   .109	
  
rs11694842	
   2	
   25,336,474	
   A	
   .669	
   .028	
   .0040	
   2.6E-­‐12	
  

	
  
.660	
   .026	
   .0041	
   1.1E-­‐10	
   -­‐.009	
  

	
  
.658	
   .025	
   .0040	
   2.8E-­‐10	
   -­‐.031	
  

rs6714546	
   2	
   33,214,929	
   A	
   .280	
   -­‐.025	
   .0045	
   2.2E-­‐08	
   	
   .241	
   -­‐.025	
   .0045	
   3.4E-­‐08	
   -­‐.005	
   	
   .283	
   -­‐.022	
   .0045	
   1.5E-­‐06	
   .016	
  
rs17511102	
   2	
   37,814,117	
   A	
   .912	
   -­‐.060	
   .0071	
   1.8E-­‐17	
   	
   .908	
   -­‐.061	
   .0071	
   1.6E-­‐17	
   .004	
   	
   .909	
   -­‐.061	
   .0071	
   6.4E-­‐18	
   .029	
  
rs2341459	
   2	
   44,621,706	
   T	
   .270	
   .028	
   .0042	
   5.4E-­‐11	
  

	
  
.264	
   .028	
   .0042	
   4.1E-­‐11	
   .000	
  

	
  
.261	
   .028	
   .0042	
   1.2E-­‐11	
   .003	
  

rs17822294	
   2	
   46,813,508	
   A	
   .350	
   .023	
   .0039	
   5.3E-­‐09	
   	
   .359	
   .024	
   .0039	
   1.7E-­‐09	
   .016	
   	
   .366	
   .025	
   .0039	
   1.0E-­‐10	
   -­‐.006	
  
rs1367226	
   2	
   55,943,044	
   A	
   .434	
   -­‐.005	
   .0038	
   2.0E-­‐01	
   	
   .428	
   -­‐.027	
   .0042	
   5.0E-­‐11	
   -­‐.421	
   	
   .409	
   -­‐.024	
   .0041	
   5.0E-­‐09	
   -­‐.375	
  
rs3791675	
   2	
   55,964,813	
   T	
   .234	
   -­‐.050	
   .0045	
   1.1E-­‐28	
   	
   .249	
   -­‐.063	
   .0050	
   3.0E-­‐37	
   	
   	
   .228	
   -­‐.061	
   .0049	
   1.5E-­‐36	
   	
  rs11684404	
   2	
   88,705,737	
   T	
   .674	
   -­‐.027	
   .0039	
   7.5E-­‐12	
  

	
  
.659	
   -­‐.027	
   .0039	
   4.5E-­‐12	
  

	
   	
  
.665	
   -­‐.027	
   .0039	
   4.5E-­‐12	
  

	
  rs2166898	
   2	
   121,329,129	
   A	
   .161	
   -­‐.029	
   .0052	
   2.9E-­‐08	
   	
   .161	
   -­‐.029	
   .0052	
   3.8E-­‐08	
   	
   	
   .159	
   -­‐.029	
   .0052	
   3.8E-­‐08	
   	
  
rs7567288	
   2	
   134,151,294	
   T	
   .804	
   -­‐.031	
   .0048	
   1.1E-­‐10	
   	
   .817	
   -­‐.031	
   .0048	
   1.2E-­‐10	
   	
   	
   .811	
   -­‐.031	
   .0048	
   1.2E-­‐10	
   	
  rs7567851	
   2	
   178,392,966	
   C	
   .085	
   .041	
   .0070	
   4.0E-­‐09	
  

	
  
.078	
   .041	
   .0070	
   3.7E-­‐09	
  

	
   	
  
.075	
   .041	
   .0070	
   3.7E-­‐09	
  

	
  rs1351164	
   2	
   217,980,143	
   T	
   .786	
   .028	
   .0046	
   1.6E-­‐09	
   	
   .807	
   .028	
   .0046	
   1.5E-­‐09	
   -­‐.002	
   	
   .802	
   .028	
   .0046	
   6.1E-­‐10	
   .002	
  
rs1541777	
   2	
   219,295,535	
   A	
   .526	
   .025	
   .0037	
   1.0E-­‐11	
   	
   .513	
   .022	
   .0037	
   6.4E-­‐09	
   .062	
   	
   .517	
   .022	
   .0037	
   4.6E-­‐09	
   .076	
  
rs6741325	
   2	
   219,615,943	
   C	
   .902	
   .048	
   .0063	
   2.0E-­‐14	
  

	
  
.902	
   .044	
   .0063	
   5.2E-­‐12	
   .060	
  

	
  
.904	
   .043	
   .0063	
   6.4E-­‐12	
   .063	
  

rs16859517	
   2	
   219,657,428	
   T	
   .036	
   .073	
   .0107	
   5.8E-­‐12	
   	
   .038	
   .064	
   .0108	
   2.6E-­‐09	
   -­‐.005	
   	
   .042	
   .065	
   .0107	
   1.1E-­‐09	
   .010	
  
rs2629046	
   2	
   224,755,988	
   T	
   .547	
   .025	
   .0037	
   4.3E-­‐11	
   	
   .549	
   .026	
   .0037	
   5.3E-­‐12	
   .023	
   	
   .565	
   .024	
   .0037	
   4.5E-­‐11	
   .000	
  
rs7598759	
   2	
   232,030,200	
   T	
   .454	
   -­‐.022	
   .0040	
   6.2E-­‐08	
  

	
  
.419	
   -­‐.023	
   .0040	
   1.2E-­‐08	
   -­‐.013	
  

	
  
.422	
   -­‐.021	
   .0040	
   1.1E-­‐07	
   -­‐.015	
  

rs2580816	
   2	
   232,506,210	
   T	
   .197	
   -­‐.041	
   .0049	
   7.3E-­‐17	
   	
   .185	
   -­‐.041	
   .0049	
   2.7E-­‐17	
   -­‐.016	
   	
   .188	
   -­‐.043	
   .0049	
   2.3E-­‐18	
   .004	
  
rs7571716	
   2	
   233,149,664	
   T	
   .292	
   .028	
   .0041	
   7.1E-­‐12	
   	
   .287	
   .027	
   .0041	
   3.6E-­‐11	
   .008	
   	
   .299	
   .028	
   .0041	
   1.1E-­‐11	
   -­‐.015	
  
rs4676386	
   2	
   241,423,659	
   A	
   .483	
   .023	
   .0038	
   1.5E-­‐09	
  

	
  
.477	
   .022	
   .0038	
   5.7E-­‐09	
   -­‐.028	
  

	
  
.460	
   .024	
   .0038	
   2.9E-­‐10	
   -­‐.019	
  

rs12694997	
   2	
   241,911,659	
   A	
   .244	
   -­‐.027	
   .0044	
   5.4E-­‐10	
  
	
  
.234	
   -­‐.027	
   .0044	
   6.2E-­‐10	
  

	
   	
  
.222	
   -­‐.026	
   .0044	
   2.2E-­‐09	
  

	
  rs6772112	
   3	
   11,616,535	
   T	
   .940	
   .046	
   .0080	
   1.1E-­‐08	
   	
   .944	
   .046	
   .0080	
   6.5E-­‐09	
   .012	
   	
   .950	
   .046	
   .0080	
   1.0E-­‐08	
   .001	
  
rs2597513	
   3	
   13,530,836	
   T	
   .894	
   -­‐.039	
   .0062	
   1.9E-­‐10	
   	
   .901	
   -­‐.040	
   .0062	
   1.6E-­‐10	
   	
   	
   .899	
   -­‐.039	
   .0062	
   2.5E-­‐10	
   	
  rs13088462	
   3	
   51,046,753	
   T	
   .943	
   -­‐.054	
   .0089	
   1.1E-­‐09	
  

	
  
.932	
   -­‐.053	
   .0089	
   3.7E-­‐09	
   .031	
  

	
  
.947	
   -­‐.054	
   .0089	
   1.1E-­‐09	
   -­‐.003	
  

rs2336725	
   3	
   53,093,779	
   T	
   .544	
   -­‐.026	
   .0040	
   3.0E-­‐11	
   	
   .549	
   -­‐.026	
   .0040	
   1.4E-­‐10	
   .004	
   	
   .549	
   -­‐.026	
   .0040	
   4.2E-­‐11	
   .001	
  

Nature Genetics: doi:10.1038/ng.2213



12	
  
	
  

rs4681933	
   3	
   56,635,269	
   A	
   .541	
   .022	
   .0037	
   6.8E-­‐09	
   	
   .541	
   .022	
   .0037	
   4.2E-­‐09	
   	
   	
   .527	
   .022	
   .0037	
   5.1E-­‐09	
   	
  
rs17806888	
   3	
   67,499,012	
   T	
   .881	
   .040	
   .0063	
   1.7E-­‐10	
   	
   .887	
   .039	
   .0063	
   4.8E-­‐10	
   -­‐.018	
   	
   .887	
   .039	
   .0063	
   6.6E-­‐10	
   -­‐.026	
  
rs9863706	
   3	
   72,520,103	
   T	
   .216	
   -­‐.030	
   .0045	
   2.2E-­‐11	
  

	
  
.221	
   -­‐.030	
   .0045	
   2.9E-­‐11	
  

	
   	
  
.222	
   -­‐.030	
   .0045	
   3.9E-­‐11	
  

	
  rs2718423	
   3	
   115,691,287	
   T	
   .170	
   -­‐.028	
   .0051	
   3.8E-­‐08	
   	
   .162	
   -­‐.028	
   .0051	
   4.5E-­‐08	
   	
   	
   .172	
   -­‐.028	
   .0051	
   4.5E-­‐08	
   	
  
rs6439167	
   3	
   130,533,446	
   T	
   .214	
   -­‐.034	
   .0046	
   1.3E-­‐13	
   	
   .220	
   -­‐.034	
   .0046	
   7.5E-­‐14	
   -­‐.020	
   	
   .222	
   -­‐.033	
   .0046	
   6.6E-­‐13	
   .025	
  
rs9844666	
   3	
   137,456,906	
   A	
   .255	
   -­‐.028	
   .0043	
   5.7E-­‐11	
  

	
  
.242	
   -­‐.029	
   .0043	
   8.7E-­‐12	
   -­‐.004	
  

	
  
.242	
   -­‐.027	
   .0043	
   6.4E-­‐10	
   .014	
  

rs724016	
   3	
   142,588,260	
   A	
   .569	
   -­‐.067	
   .0037	
   1.1E-­‐72	
   	
   .556	
   -­‐.067	
   .0037	
   2.4E-­‐73	
   	
   	
   .555	
   -­‐.067	
   .0037	
   1.8E-­‐72	
   	
  
rs9818941	
   3	
   159,169,151	
   A	
   .740	
   -­‐.027	
   .0043	
   4.3E-­‐10	
   	
   .751	
   -­‐.027	
   .0043	
   6.2E-­‐10	
   	
   	
   .744	
   -­‐.027	
   .0043	
   6.2E-­‐10	
   	
  
rs7652177	
   3	
   173,451,771	
   C	
   .496	
   -­‐.031	
   .0037	
   3.9E-­‐16	
   	
   .491	
   -­‐.029	
   .0037	
   1.2E-­‐14	
   -­‐.060	
   	
   .497	
   -­‐.030	
   .0037	
   5.4E-­‐16	
   -­‐.016	
  
rs572169	
   3	
   173,648,421	
   T	
   .313	
   .036	
   .0040	
   1.0E-­‐18	
  

	
  
.315	
   .034	
   .0040	
   4.8E-­‐17	
  

	
   	
  
.315	
   .035	
   .0040	
   2.3E-­‐18	
  

	
  rs6784185	
   3	
   186,955,759	
   A	
   .203	
   -­‐.008	
   .0046	
   8.8E-­‐02	
   	
   .205	
   -­‐.034	
   .0053	
   2.2E-­‐10	
   .523	
   	
   .200	
   -­‐.029	
   .0051	
   1.0E-­‐08	
   .470	
  
rs720390	
   3	
   187,031,377	
   A	
   .386	
   .031	
   .0040	
   1.8E-­‐14	
   	
   .378	
   .045	
   .0046	
   1.5E-­‐22	
   	
   	
   .384	
   .042	
   .0045	
   6.7E-­‐21	
   	
  rs3958122	
   4	
   1,663,729	
   T	
   .357	
   .025	
   .0039	
   1.7E-­‐10	
  

	
  
.343	
   .025	
   .0039	
   1.0E-­‐10	
  

	
   	
  
.341	
   .025	
   .0039	
   1.0E-­‐10	
  

	
  rs763318	
   4	
   12,572,672	
   A	
   .465	
   -­‐.020	
   .0037	
   9.0E-­‐08	
   	
   .464	
   -­‐.021	
   .0037	
   1.7E-­‐08	
   .011	
   	
   .463	
   -­‐.019	
   .0037	
   1.5E-­‐07	
   .004	
  
rs16896276	
   4	
   17,624,254	
   A	
   .269	
   .041	
   .0042	
   8.2E-­‐23	
   	
   .256	
   .030	
   .0043	
   1.8E-­‐12	
   .248	
   	
   .267	
   .030	
   .0043	
   3.5E-­‐12	
   .256	
  
rs2061455	
   4	
   17,644,348	
   A	
   .847	
   .072	
   .0055	
   7.8E-­‐39	
  

	
  
.841	
   .063	
   .0057	
   7.2E-­‐29	
  

	
   	
  
.843	
   .062	
   .0057	
   7.6E-­‐28	
  

	
  rs17081935	
   4	
   57,518,233	
   T	
   .193	
   .031	
   .0047	
   7.5E-­‐11	
   	
   .194	
   .031	
   .0047	
   7.5E-­‐11	
   	
   	
   .191	
   .031	
   .0047	
   7.5E-­‐11	
   	
  
rs7697556	
   4	
   73,734,177	
   T	
   .476	
   .022	
   .0038	
   7.2E-­‐09	
   	
   .481	
   .022	
   .0038	
   8.6E-­‐09	
   .001	
   	
   .463	
   .022	
   .0038	
   6.7E-­‐09	
   -­‐.004	
  
rs7661369	
   4	
   82,385,090	
   A	
   .316	
   .038	
   .0040	
   2.3E-­‐21	
  

	
  
.312	
   .038	
   .0040	
   1.1E-­‐21	
  

	
   	
  
.294	
   .038	
   .0040	
   8.5E-­‐22	
  

	
  rs2101975	
   4	
   106,436,116	
   A	
   .584	
   .022	
   .0038	
   2.1E-­‐08	
   	
   .573	
   .022	
   .0038	
   1.5E-­‐08	
   	
   	
   .575	
   .022	
   .0038	
   1.5E-­‐08	
   	
  
rs6824258	
   4	
   122,989,417	
   T	
   .728	
   -­‐.025	
   .0043	
   4.2E-­‐09	
   	
   .745	
   -­‐.025	
   .0043	
   5.3E-­‐09	
   	
   	
   .745	
   -­‐.025	
   .0043	
   5.3E-­‐09	
   	
  rs17720281	
   4	
   145,763,226	
   T	
   .406	
   .047	
   .0041	
   1.7E-­‐30	
  

	
  
.437	
   .031	
   .0044	
   9.2E-­‐13	
   -­‐.389	
  

	
  
.417	
   .032	
   .0044	
   9.2E-­‐14	
   -­‐.360	
  

rs7689420	
   4	
   145,787,802	
   T	
   .163	
   -­‐.069	
   .0051	
   1.1E-­‐41	
  
	
  
.164	
   -­‐.054	
   .0055	
   2.9E-­‐23	
  

	
   	
  
.167	
   -­‐.055	
   .0054	
   3.0E-­‐24	
  

	
  rs955748	
   4	
   184,452,669	
   A	
   .246	
   -­‐.024	
   .0043	
   1.7E-­‐08	
   	
   .243	
   -­‐.024	
   .0043	
   1.6E-­‐08	
   	
   	
   .246	
   -­‐.024	
   .0043	
   1.6E-­‐08	
   	
  
rs7731703	
   5	
   32,730,699	
   T	
   .312	
   -­‐.030	
   .0047	
   1.4E-­‐10	
   	
   .324	
   -­‐.032	
   .0047	
   1.4E-­‐11	
   -­‐.143	
   	
   .332	
   -­‐.030	
   .0047	
   1.5E-­‐10	
   -­‐.134	
  
rs1173735	
   5	
   32,807,136	
   A	
   .739	
   -­‐.030	
   .0042	
   1.3E-­‐12	
  

	
  
.738	
   -­‐.042	
   .0043	
   5.1E-­‐23	
   .181	
  

	
  
.740	
   -­‐.043	
   .0043	
   5.4E-­‐23	
   .198	
  

rs1173727	
   5	
   32,866,278	
   T	
   .394	
   .036	
   .0038	
   1.5E-­‐20	
   	
   .409	
   .040	
   .0039	
   1.4E-­‐24	
   -­‐.071	
   	
   .403	
   .040	
   .0039	
   2.5E-­‐24	
   -­‐.072	
  
rs11745439	
   5	
   33,265,791	
   A	
   .288	
   -­‐.028	
   .0042	
   1.3E-­‐11	
   	
   .271	
   -­‐.026	
   .0042	
   9.9E-­‐10	
   	
   	
   .271	
   -­‐.025	
   .0042	
   1.5E-­‐09	
   	
  rs7716219	
   5	
   54,990,828	
   T	
   .301	
   .028	
   .0040	
   4.0E-­‐12	
  

	
  
.296	
   .028	
   .0040	
   2.6E-­‐12	
  

	
   	
  
.311	
   .028	
   .0040	
   2.6E-­‐12	
  

	
  rs34651	
   5	
   72,179,761	
   T	
   .922	
   -­‐.045	
   .0073	
   6.1E-­‐10	
   	
   .919	
   -­‐.045	
   .0073	
   7.8E-­‐10	
   	
   	
   .913	
   -­‐.045	
   .0073	
   7.8E-­‐10	
   	
  
rs10037512	
   5	
   88,390,431	
   T	
   .563	
   .027	
   .0038	
   3.0E-­‐12	
   	
   .553	
   .027	
   .0038	
   2.1E-­‐12	
   	
   	
   .544	
   .027	
   .0038	
   2.1E-­‐12	
   	
  rs13177718	
   5	
   108,141,243	
   T	
   .075	
   -­‐.041	
   .0075	
   3.7E-­‐08	
  

	
  
.078	
   -­‐.041	
   .0075	
   4.0E-­‐08	
  

	
   	
  
.078	
   -­‐.041	
   .0075	
   4.0E-­‐08	
  

	
  rs1582931	
   5	
   122,685,098	
   A	
   .471	
   -­‐.025	
   .0038	
   2.3E-­‐11	
   	
   .472	
   -­‐.025	
   .0038	
   3.0E-­‐11	
   .005	
   	
   .474	
   -­‐.026	
   .0038	
   1.9E-­‐11	
   -­‐.005	
  
rs274546	
   5	
   131,727,766	
   A	
   .390	
   -­‐.028	
   .0038	
   3.7E-­‐13	
   	
   .389	
   -­‐.028	
   .0038	
   7.2E-­‐14	
   -­‐.028	
   	
   .362	
   -­‐.028	
   .0038	
   4.6E-­‐13	
   .015	
  
rs537930	
   5	
   134,376,602	
   T	
   .256	
   -­‐.031	
   .0043	
   9.7E-­‐13	
  

	
  
.254	
   -­‐.032	
   .0043	
   1.5E-­‐13	
  

	
   	
  
.270	
   -­‐.030	
   .0043	
   1.5E-­‐12	
  

	
  rs4282339	
   5	
   168,188,818	
   A	
   .203	
   -­‐.035	
   .0047	
   5.9E-­‐14	
   	
   .199	
   -­‐.036	
   .0047	
   2.1E-­‐14	
   -­‐.005	
   	
   .217	
   -­‐.037	
   .0047	
   2.6E-­‐15	
   .011	
  
rs4620037	
   5	
   170,807,702	
   A	
   .801	
   .032	
   .0046	
   3.6E-­‐12	
   	
   .788	
   .035	
   .0046	
   4.2E-­‐14	
   .049	
   	
   .790	
   .034	
   .0046	
   2.6E-­‐13	
   .058	
  
rs1529701	
   5	
   170,933,582	
   T	
   .292	
   -­‐.023	
   .0042	
   4.9E-­‐08	
   	
   .309	
   -­‐.024	
   .0042	
   1.6E-­‐08	
   .001	
   	
   .299	
   -­‐.025	
   .0042	
   2.0E-­‐09	
   -­‐.025	
  
rs12153391	
   5	
   171,136,043	
   A	
   .255	
   -­‐.033	
   .0045	
   2.4E-­‐13	
  

	
  
.244	
   -­‐.033	
   .0045	
   4.3E-­‐13	
   .027	
  

	
  
.267	
   -­‐.030	
   .0045	
   3.6E-­‐11	
   .073	
  

rs4868126	
   5	
   171,216,074	
   T	
   .396	
   -­‐.031	
   .0042	
   3.3E-­‐13	
   	
   .397	
   -­‐.030	
   .0042	
   6.8E-­‐13	
   -­‐.002	
   	
   .393	
   -­‐.030	
   .0042	
   8.8E-­‐13	
   -­‐.032	
  
rs6556079	
   5	
   172,929,684	
   A	
   .603	
   -­‐.029	
   .0038	
   1.0E-­‐13	
   	
   .593	
   -­‐.028	
   .0038	
   6.6E-­‐14	
   .007	
   	
   .603	
   -­‐.028	
   .0038	
   1.7E-­‐13	
   .014	
  
rs422421	
   5	
   176,449,932	
   T	
   .220	
   -­‐.033	
   .0046	
   5.2E-­‐13	
  

	
  
.225	
   -­‐.033	
   .0046	
   5.6E-­‐13	
   .018	
  

	
  
.213	
   -­‐.031	
   .0046	
   1.0E-­‐11	
   .007	
  

rs6879260	
   5	
   179,663,620	
   T	
   .393	
   -­‐.028	
   .0038	
   2.3E-­‐13	
   	
   .388	
   -­‐.028	
   .0038	
   2.0E-­‐13	
   	
   	
   .403	
   -­‐.027	
   .0038	
   1.2E-­‐12	
   	
  
rs4246079	
   6	
   6,834,817	
   A	
   .118	
   -­‐.039	
   .0065	
   1.9E-­‐09	
   	
   .124	
   -­‐.039	
   .0065	
   2.5E-­‐09	
   .001	
   	
   .034	
   -­‐.041	
   .0065	
   2.6E-­‐10	
   -­‐.020	
  
rs3812163	
   6	
   7,670,759	
   A	
   .540	
   -­‐.037	
   .0038	
   5.3E-­‐22	
  

	
  
.541	
   -­‐.037	
   .0038	
   1.7E-­‐22	
   .023	
  

	
  
.526	
   -­‐.036	
   .0038	
   2.2E-­‐21	
   -­‐.044	
  

rs9942510	
   6	
   7,745,305	
   A	
   .162	
   .029	
   .0051	
   1.3E-­‐08	
   	
   .156	
   .030	
   .0051	
   4.3E-­‐09	
   	
   	
   .164	
   .028	
   .0051	
   5.9E-­‐08	
   	
  
rs1047014	
   6	
   19,949,472	
   T	
   .747	
   -­‐.029	
   .0046	
   2.7E-­‐10	
   	
   .744	
   -­‐.030	
   .0046	
   1.1E-­‐10	
   .011	
   	
   .746	
   -­‐.030	
   .0046	
   5.3E-­‐11	
   .021	
  
rs806794	
   6	
   26,308,656	
   A	
   .714	
   .053	
   .0042	
   1.9E-­‐35	
  

	
  
.718	
   .052	
   .0042	
   1.0E-­‐34	
   -­‐.036	
  

	
  
.738	
   .050	
   .0042	
   4.4E-­‐33	
   -­‐.051	
  

rs1265097	
   6	
   31,214,438	
   A	
   .118	
   -­‐.055	
   .0063	
   2.9E-­‐18	
   	
   .103	
   -­‐.054	
   .0063	
   7.4E-­‐18	
   -­‐.017	
   	
   .085	
   -­‐.052	
   .0063	
   2.3E-­‐16	
   .014	
  
rs1061807	
   6	
   32,244,816	
   A	
   .261	
   -­‐.033	
   .0044	
   1.3E-­‐13	
   	
   .245	
   -­‐.031	
   .0044	
   2.6E-­‐12	
   .008	
   	
   .197	
   -­‐.032	
   .0044	
   5.9E-­‐13	
   .004	
  
rs12204421	
   6	
   33,736,841	
   A	
   .738	
   .030	
   .0044	
   5.6E-­‐12	
   	
   .747	
   .030	
   .0044	
   1.0E-­‐11	
   .001	
   	
   .748	
   .029	
   .0044	
   4.2E-­‐11	
   .021	
  
rs12214804	
   6	
   34,296,844	
   T	
   .925	
   -­‐.079	
   .0075	
   3.5E-­‐26	
  

	
  
.922	
   -­‐.082	
   .0075	
   9.9E-­‐28	
   .064	
  

	
  
.916	
   -­‐.083	
   .0075	
   5.6E-­‐28	
   .078	
  

rs3800461	
   6	
   34,724,300	
   C	
   .124	
   .045	
   .0057	
   6.4E-­‐15	
   	
   .126	
   .046	
   .0057	
   7.3E-­‐16	
   -­‐.054	
   	
   .124	
   .044	
   .0057	
   8.3E-­‐15	
   -­‐.055	
  
rs6899744	
   6	
   35,394,273	
   T	
   .016	
   -­‐.138	
   .0174	
   2.2E-­‐15	
   	
   .018	
   -­‐.131	
   .0175	
   5.5E-­‐14	
   -­‐.009	
   	
   .015	
   -­‐.121	
   .0175	
   4.1E-­‐12	
   -­‐.010	
  
rs9296450	
   6	
   45,061,764	
   T	
   .786	
   .031	
   .0046	
   3.0E-­‐11	
  

	
  
.798	
   .030	
   .0046	
   4.4E-­‐11	
  

	
   	
  
.794	
   .030	
   .0046	
   4.4E-­‐11	
  

	
  rs9360921	
   6	
   76,322,362	
   T	
   .890	
   -­‐.048	
   .0061	
   2.6E-­‐15	
   	
   .888	
   -­‐.047	
   .0061	
   2.1E-­‐14	
   -­‐.023	
   	
   .892	
   -­‐.046	
   .0061	
   2.7E-­‐14	
   -­‐.022	
  
rs648831	
   6	
   81,012,927	
   T	
   .493	
   .028	
   .0038	
   2.7E-­‐13	
   	
   .509	
   .025	
   .0038	
   3.5E-­‐11	
   -­‐.064	
   	
   .521	
   .025	
   .0038	
   7.1E-­‐11	
   -­‐.081	
  
rs310402	
   6	
   81,857,211	
   T	
   .462	
   -­‐.030	
   .0037	
   2.6E-­‐15	
  

	
  
.452	
   -­‐.028	
   .0037	
   5.6E-­‐14	
  

	
   	
  
.438	
   -­‐.027	
   .0037	
   1.8E-­‐13	
  

	
  rs314263	
   6	
   105,499,438	
   T	
   .678	
   -­‐.041	
   .0040	
   1.7E-­‐24	
   	
   .664	
   -­‐.041	
   .0040	
   1.1E-­‐24	
   .001	
   	
   .669	
   -­‐.041	
   .0040	
   2.1E-­‐24	
   -­‐.009	
  
rs3734652	
   6	
   109,893,673	
   T	
   .583	
   .022	
   .0038	
   4.2E-­‐09	
   	
   .586	
   .022	
   .0038	
   5.0E-­‐09	
   -­‐.006	
   	
   .590	
   .022	
   .0038	
   6.2E-­‐09	
   .005	
  
rs961764	
   6	
   117,628,849	
   C	
   .424	
   -­‐.023	
   .0037	
   1.1E-­‐09	
  

	
  
.418	
   -­‐.023	
   .0037	
   9.9E-­‐10	
   -­‐.002	
  

	
  
.418	
   -­‐.024	
   .0037	
   1.1E-­‐10	
   .027	
  

rs1490384	
   6	
   126,892,853	
   T	
   .500	
   .037	
   .0038	
   7.9E-­‐23	
   	
   .499	
   .037	
   .0038	
   6.0E-­‐23	
   .013	
   	
   .512	
   .038	
   .0038	
   2.8E-­‐23	
   .001	
  
rs6569648	
   6	
   130,390,812	
   T	
   .761	
   -­‐.036	
   .0044	
   3.7E-­‐16	
   	
   .768	
   -­‐.036	
   .0044	
   2.4E-­‐16	
   -­‐.011	
   	
   .756	
   -­‐.035	
   .0044	
   8.1E-­‐16	
   -­‐.017	
  
rs6921207	
   6	
   131,369,649	
   A	
   .366	
   .021	
   .0039	
   3.0E-­‐08	
  

	
  
.362	
   .021	
   .0039	
   4.9E-­‐08	
  

	
   	
  
.379	
   .021	
   .0039	
   6.6E-­‐08	
  

	
  rs262115	
   6	
   142,859,100	
   T	
   .698	
   .044	
   .0041	
   3.3E-­‐26	
  
	
  
.687	
   .044	
   .0041	
   3.9E-­‐27	
   .002	
  

	
  
.695	
   .043	
   .0041	
   3.5E-­‐26	
   -­‐.004	
  

rs543650	
   6	
   152,152,636	
   T	
   .396	
   -­‐.032	
   .0044	
   6.4E-­‐13	
   	
   .399	
   -­‐.029	
   .0044	
   3.5E-­‐11	
   -­‐.115	
   	
   .395	
   -­‐.030	
   .0044	
   9.0E-­‐12	
   -­‐.049	
  
rs3020418	
   6	
   152,386,855	
   A	
   .300	
   .028	
   .0041	
   5.9E-­‐12	
   	
   .286	
   .026	
   .0041	
   1.7E-­‐10	
   .011	
   	
   .281	
   .026	
   .0041	
   2.3E-­‐10	
   -­‐.020	
  
rs9456307	
   6	
   158,849,430	
   A	
   .065	
   -­‐.050	
   .0083	
   2.0E-­‐09	
  

	
  
.058	
   -­‐.052	
   .0083	
   5.1E-­‐10	
   .015	
  

	
  
.057	
   -­‐.048	
   .0083	
   6.2E-­‐09	
   .005	
  

rs9459531	
   6	
   166,253,789	
   A	
   .516	
   .021	
   .0037	
   1.1E-­‐08	
   	
   .520	
   .022	
   .0037	
   5.2E-­‐09	
   	
   	
   .527	
   .021	
   .0037	
   7.4E-­‐09	
   	
  
rs798489	
   7	
   2,768,329	
   T	
   .292	
   -­‐.052	
   .0042	
   4.8E-­‐34	
   	
   .293	
   -­‐.052	
   .0042	
   1.6E-­‐34	
   	
   	
   .289	
   -­‐.052	
   .0042	
   1.6E-­‐34	
   	
  rs4470914	
   7	
   19,583,047	
   T	
   .181	
   .033	
   .0050	
   6.7E-­‐11	
  

	
  
.180	
   .033	
   .0050	
   2.3E-­‐11	
   .010	
  

	
  
.185	
   .032	
   .0050	
   9.1E-­‐11	
   .003	
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rs12538581	
   7	
   20,365,642	
   A	
   .502	
   -­‐.024	
   .0038	
   4.7E-­‐10	
   	
   .497	
   -­‐.024	
   .0038	
   1.5E-­‐10	
   -­‐.005	
   	
   .514	
   -­‐.024	
   .0038	
   5.1E-­‐10	
   -­‐.014	
  
rs6957923	
   7	
   23,449,210	
   A	
   .368	
   -­‐.025	
   .0038	
   1.9E-­‐10	
   	
   .385	
   -­‐.024	
   .0038	
   1.6E-­‐10	
   .008	
   	
   .395	
   -­‐.025	
   .0038	
   4.9E-­‐11	
   .003	
  
rs537124	
   7	
   28,169,667	
   T	
   .701	
   -­‐.042	
   .0041	
   2.2E-­‐24	
  

	
  
.711	
   -­‐.043	
   .0041	
   3.1E-­‐25	
   -­‐.021	
  

	
  
.711	
   -­‐.041	
   .0041	
   1.3E-­‐23	
   -­‐.001	
  

rs6959212	
   7	
   38,094,851	
   T	
   .319	
   -­‐.023	
   .0041	
   1.7E-­‐08	
   	
   .336	
   -­‐.023	
   .0041	
   1.1E-­‐08	
   .015	
   	
   .328	
   -­‐.023	
   .0041	
   3.9E-­‐08	
   .016	
  
rs12534698	
   7	
   46,374,789	
   A	
   .083	
   -­‐.043	
   .0069	
   5.6E-­‐10	
   	
   .075	
   -­‐.042	
   .0069	
   7.9E-­‐10	
   	
   	
   .085	
   -­‐.042	
   .0069	
   8.1E-­‐10	
   	
  rs42235	
   7	
   92,086,012	
   T	
   .312	
   .055	
   .0042	
   7.1E-­‐39	
  

	
  
.303	
   .055	
   .0042	
   7.3E-­‐39	
  

	
   	
  
.316	
   .055	
   .0042	
   7.3E-­‐39	
  

	
  rs822552	
   7	
   148,281,567	
   C	
   .747	
   -­‐.030	
   .0048	
   2.3E-­‐10	
   	
   .736	
   -­‐.030	
   .0048	
   5.1E-­‐10	
   .010	
   	
   .758	
   -­‐.030	
   .0048	
   4.4E-­‐10	
   .007	
  
rs2110001	
   7	
   150,147,955	
   C	
   .696	
   -­‐.033	
   .0045	
   2.7E-­‐13	
   	
   .683	
   -­‐.033	
   .0045	
   5.1E-­‐13	
   	
   	
   .695	
   -­‐.033	
   .0045	
   4.4E-­‐13	
   	
  
rs1013209	
   8	
   24,172,249	
   T	
   .248	
   -­‐.029	
   .0044	
   1.1E-­‐10	
   	
   .248	
   -­‐.029	
   .0044	
   7.0E-­‐11	
   	
   	
   .237	
   -­‐.029	
   .0044	
   7.0E-­‐11	
   	
  rs10958476	
   8	
   57,258,362	
   T	
   .787	
   -­‐.042	
   .0048	
   1.4E-­‐18	
  

	
  
.833	
   -­‐.036	
   .0049	
   1.6E-­‐13	
   -­‐.167	
  

	
  
.785	
   -­‐.035	
   .0049	
   1.0E-­‐12	
   -­‐.194	
  

rs7460090	
   8	
   57,356,717	
   T	
   .873	
   .055	
   .0057	
   8.6E-­‐22	
   	
   .882	
   .047	
   .0058	
   2.2E-­‐16	
   .008	
   	
   .874	
   .046	
   .0058	
   1.6E-­‐15	
   .019	
  
rs4738736	
   8	
   59,998,555	
   T	
   .337	
   .023	
   .0040	
   5.3E-­‐09	
   	
   .333	
   .023	
   .0040	
   9.5E-­‐09	
   	
   	
   .345	
   .022	
   .0040	
   2.2E-­‐08	
   	
  rs6473015	
   8	
   78,341,040	
   A	
   .713	
   -­‐.032	
   .0042	
   1.4E-­‐14	
  

	
  
.713	
   -­‐.032	
   .0042	
   2.6E-­‐14	
  

	
   	
  
.719	
   -­‐.032	
   .0042	
   2.6E-­‐14	
  

	
  rs16892729	
   8	
   120,627,259	
   T	
   .243	
   -­‐.025	
   .0044	
   7.3E-­‐09	
   	
   .233	
   -­‐.025	
   .0044	
   7.8E-­‐09	
   	
   	
   .241	
   -­‐.025	
   .0044	
   7.8E-­‐09	
   	
  
rs6470764	
   8	
   130,794,847	
   T	
   .208	
   -­‐.047	
   .0047	
   5.3E-­‐23	
   	
   .198	
   -­‐.046	
   .0047	
   6.9E-­‐23	
   .017	
   	
   .199	
   -­‐.047	
   .0047	
   6.3E-­‐24	
   -­‐.014	
  
rs11785144	
   8	
   135,685,381	
   T	
   .395	
   -­‐.030	
   .0038	
   5.4E-­‐15	
  

	
  
.391	
   -­‐.029	
   .0038	
   1.6E-­‐14	
  

	
   	
  
.389	
   -­‐.030	
   .0038	
   1.4E-­‐15	
  

	
  rs7864648	
   9	
   16,358,732	
   T	
   .317	
   .025	
   .0041	
   3.3E-­‐09	
   	
   .325	
   .025	
   .0041	
   2.0E-­‐09	
   	
   	
   .333	
   .025	
   .0041	
   2.0E-­‐09	
   	
  
rs11144688	
   9	
   77,732,106	
   A	
   .111	
   -­‐.055	
   .0076	
   6.3E-­‐13	
   	
   .125	
   -­‐.054	
   .0076	
   7.8E-­‐13	
   .009	
   	
   .080	
   -­‐.055	
   .0076	
   3.1E-­‐13	
   -­‐.017	
  
rs930340	
   9	
   85,853,334	
   A	
   .793	
   -­‐.027	
   .0048	
   2.0E-­‐08	
  

	
  
.799	
   -­‐.027	
   .0048	
   2.0E-­‐08	
   .002	
  

	
  
.806	
   -­‐.029	
   .0048	
   2.1E-­‐09	
   -­‐.022	
  

rs465228	
   9	
   88,274,340	
   A	
   .488	
   -­‐.023	
   .0037	
   4.6E-­‐10	
   	
   .502	
   -­‐.024	
   .0037	
   7.3E-­‐11	
   .029	
   	
   .502	
   -­‐.024	
   .0037	
   9.5E-­‐11	
   .015	
  
rs4877418	
   9	
   90,026,318	
   T	
   .238	
   .027	
   .0044	
   1.5E-­‐09	
   	
   .235	
   .028	
   .0044	
   1.9E-­‐10	
   .000	
   	
   .225	
   .026	
   .0044	
   2.1E-­‐09	
   -­‐.011	
  
rs9969804	
   9	
   94,468,941	
   A	
   .434	
   .028	
   .0038	
   8.2E-­‐14	
  

	
  
.438	
   .029	
   .0038	
   2.8E-­‐14	
   -­‐.029	
  

	
  
.443	
   .029	
   .0038	
   1.2E-­‐14	
   -­‐.009	
  

rs473902	
   9	
   97,296,056	
   T	
   .922	
   .074	
   .0081	
   7.0E-­‐20	
  
	
  
.913	
   .064	
   .0082	
   7.3E-­‐15	
   -­‐.208	
  

	
  
.948	
   .062	
   .0082	
   6.6E-­‐14	
   -­‐.183	
  

rs10512248	
   9	
   97,299,524	
   T	
   .660	
   -­‐.033	
   .0040	
   1.5E-­‐16	
   	
   .658	
   -­‐.026	
   .0041	
   1.2E-­‐10	
   -­‐.020	
   	
   .665	
   -­‐.027	
   .0041	
   4.4E-­‐11	
   -­‐.022	
  
rs10990303	
   9	
   97,450,226	
   T	
   .227	
   .030	
   .0046	
   1.4E-­‐10	
   	
   .208	
   .029	
   .0046	
   2.4E-­‐10	
   .033	
   	
   .235	
   .027	
   .0046	
   2.5E-­‐09	
   .010	
  
rs2025151	
   9	
   98,201,333	
   C	
   .810	
   -­‐.041	
   .0050	
   3.1E-­‐16	
  

	
  
.806	
   -­‐.041	
   .0050	
   5.0E-­‐16	
  

	
   	
  
.807	
   -­‐.039	
   .0050	
   5.3E-­‐15	
  

	
  rs7027110	
   9	
   108,638,867	
   A	
   .227	
   .034	
   .0044	
   2.2E-­‐14	
   	
   .230	
   .034	
   .0044	
   2.5E-­‐14	
   -­‐.008	
   	
   .226	
   .034	
   .0044	
   1.3E-­‐14	
   .002	
  
rs1468758	
   9	
   112,846,903	
   T	
   .249	
   -­‐.026	
   .0045	
   9.1E-­‐09	
   	
   .252	
   -­‐.026	
   .0045	
   1.0E-­‐08	
   .003	
   	
   .245	
   -­‐.027	
   .0045	
   1.8E-­‐09	
   .001	
  
rs13302480	
   9	
   117,505,134	
   C	
   .115	
   -­‐.036	
   .0062	
   7.2E-­‐09	
  

	
  
.109	
   -­‐.037	
   .0062	
   1.9E-­‐09	
   .041	
  

	
  
.118	
   -­‐.037	
   .0062	
   2.4E-­‐09	
   .040	
  

rs7869550	
   9	
   118,174,617	
   A	
   .796	
   .030	
   .0046	
   1.5E-­‐10	
   	
   .799	
   .031	
   .0046	
   1.6E-­‐11	
   	
   	
   .799	
   .032	
   .0046	
   3.2E-­‐12	
   	
  
rs7466269	
   9	
   132,453,905	
   A	
   .642	
   .036	
   .0039	
   7.9E-­‐20	
   	
   .652	
   .035	
   .0039	
   1.6E-­‐19	
   .015	
   	
   .642	
   .035	
   .0039	
   1.6E-­‐19	
   .009	
  
rs7849585	
   9	
   138,251,691	
   T	
   .334	
   .032	
   .0041	
   4.6E-­‐15	
  

	
  
.318	
   .031	
   .0041	
   3.7E-­‐14	
   -­‐.031	
  

	
  
.330	
   .032	
   .0041	
   7.6E-­‐15	
   -­‐.007	
  

rs8413	
   9	
   138,443,132	
   T	
   .599	
   -­‐.026	
   .0039	
   3.0E-­‐11	
   	
   .584	
   -­‐.024	
   .0039	
   4.2E-­‐10	
   	
   	
   .572	
   -­‐.025	
   .0039	
   1.9E-­‐10	
   	
  
rs7909670	
   10	
   12,958,770	
   T	
   .432	
   -­‐.022	
   .0038	
   7.3E-­‐09	
   	
   .435	
   -­‐.022	
   .0038	
   8.3E-­‐09	
   	
   	
   .429	
   -­‐.022	
   .0038	
   8.3E-­‐09	
   	
  rs779933	
   10	
   80,588,523	
   A	
   .439	
   -­‐.023	
   .0038	
   2.1E-­‐09	
  

	
  
.426	
   -­‐.024	
   .0038	
   3.6E-­‐10	
   -­‐.037	
  

	
  
.417	
   -­‐.024	
   .0038	
   4.6E-­‐10	
   -­‐.031	
  

rs2145998	
   10	
   80,791,702	
   A	
   .480	
   -­‐.025	
   .0038	
   2.0E-­‐11	
   	
   .490	
   -­‐.026	
   .0038	
   7.2E-­‐12	
   	
   	
   .458	
   -­‐.026	
   .0038	
   9.2E-­‐12	
   	
  
rs11599750	
   10	
   101,795,432	
   T	
   .389	
   -­‐.023	
   .0039	
   3.3E-­‐09	
   	
   .401	
   -­‐.023	
   .0039	
   3.7E-­‐09	
   	
   	
   .409	
   -­‐.023	
   .0039	
   3.7E-­‐09	
   	
  
rs234886	
   11	
   2,758,666	
   C	
   .892	
   -­‐.043	
   .0065	
   3.5E-­‐11	
   	
   .896	
   -­‐.042	
   .0065	
   7.6E-­‐11	
   .026	
   	
   .894	
   -­‐.043	
   .0065	
   4.5E-­‐11	
   .012	
  
rs7937898	
   11	
   12,660,137	
   T	
   .543	
   -­‐.024	
   .0037	
   1.7E-­‐10	
  

	
  
.537	
   -­‐.023	
   .0037	
   4.3E-­‐10	
   -­‐.009	
  

	
  
.535	
   -­‐.024	
   .0037	
   7.5E-­‐11	
   .022	
  

rs1330	
   11	
   17,272,605	
   T	
   .350	
   .024	
   .0040	
   1.4E-­‐09	
   	
   .339	
   .024	
   .0040	
   2.4E-­‐09	
   	
   	
   .354	
   .025	
   .0040	
   7.4E-­‐10	
   	
  
rs10838801	
   11	
   48,054,856	
   A	
   .694	
   -­‐.031	
   .0041	
   1.5E-­‐14	
   	
   .697	
   -­‐.031	
   .0041	
   2.8E-­‐14	
   	
   	
   .686	
   -­‐.031	
   .0041	
   2.8E-­‐14	
   	
  rs3782089	
   11	
   65,093,395	
   T	
   .060	
   -­‐.058	
   .0084	
   5.0E-­‐12	
  

	
  
.033	
   -­‐.060	
   .0084	
   1.2E-­‐12	
   .022	
  

	
  
.064	
   -­‐.057	
   .0084	
   8.5E-­‐12	
   -­‐.015	
  

rs634552	
   11	
   74,959,700	
   T	
   .137	
   .041	
   .0057	
   4.5E-­‐13	
   	
   .138	
   .042	
   .0057	
   1.6E-­‐13	
   	
   	
   .145	
   .041	
   .0057	
   1.1E-­‐12	
   	
  
rs2510897	
   11	
   118,149,792	
   A	
   .576	
   -­‐.021	
   .0038	
   6.8E-­‐08	
   	
   .573	
   -­‐.021	
   .0038	
   3.8E-­‐08	
   .013	
   	
   .589	
   -­‐.021	
   .0038	
   6.1E-­‐08	
   -­‐.001	
  
rs654723	
   11	
   128,091,365	
   A	
   .612	
   .024	
   .0040	
   3.1E-­‐09	
  

	
  
.628	
   .024	
   .0040	
   2.0E-­‐09	
  

	
   	
  
.625	
   .024	
   .0040	
   3.2E-­‐09	
  

	
  rs2856321	
   12	
   11,747,040	
   A	
   .641	
   -­‐.030	
   .0039	
   2.6E-­‐14	
   	
   .650	
   -­‐.030	
   .0039	
   1.2E-­‐14	
   .009	
   	
   .624	
   -­‐.030	
   .0039	
   7.3E-­‐15	
   .018	
  
rs10770705	
   12	
   20,748,734	
   A	
   .329	
   .031	
   .0040	
   8.5E-­‐15	
   	
   .327	
   .032	
   .0040	
   1.0E-­‐15	
   -­‐.012	
   	
   .366	
   .032	
   .0040	
   3.4E-­‐15	
   .013	
  
rs2638953	
   12	
   28,425,682	
   C	
   .683	
   .036	
   .0040	
   4.4E-­‐19	
  

	
  
.680	
   .036	
   .0040	
   2.5E-­‐19	
  

	
   	
  
.677	
   .035	
   .0040	
   1.4E-­‐18	
  

	
  rs703830	
   12	
   54,988,139	
   T	
   .072	
   .052	
   .0075	
   6.2E-­‐12	
   	
   .075	
   .053	
   .0075	
   1.4E-­‐12	
   .004	
   	
   .072	
   .050	
   .0075	
   2.9E-­‐11	
   -­‐.006	
  
rs17122670	
   12	
   58,263,968	
   A	
   .120	
   .033	
   .0061	
   3.5E-­‐08	
   	
   .114	
   .034	
   .0061	
   2.5E-­‐08	
   -­‐.008	
   	
   .103	
   .032	
   .0061	
   2.3E-­‐07	
   .018	
  
rs1351394	
   12	
   64,638,093	
   T	
   .487	
   .054	
   .0037	
   2.3E-­‐46	
   	
   .504	
   .054	
   .0037	
   1.8E-­‐48	
   -­‐.007	
   	
   .503	
   .053	
   .0037	
   9.7E-­‐46	
   .004	
  
rs10748128	
   12	
   68,113,925	
   T	
   .356	
   .035	
   .0044	
   1.8E-­‐15	
  

	
  
.317	
   .035	
   .0044	
   1.4E-­‐15	
  

	
   	
  
.342	
   .034	
   .0044	
   7.8E-­‐15	
  

	
  rs17783015	
   12	
   88,755,517	
   T	
   .152	
   -­‐.035	
   .0052	
   3.0E-­‐11	
   	
   .154	
   -­‐.036	
   .0052	
   2.6E-­‐12	
   .016	
   	
   .156	
   -­‐.037	
   .0052	
   7.3E-­‐13	
   .008	
  
rs11107116	
   12	
   92,502,635	
   T	
   .223	
   .052	
   .0044	
   4.0E-­‐32	
   	
   .216	
   .056	
   .0044	
   4.2E-­‐37	
   .095	
   	
   .230	
   .055	
   .0044	
   5.3E-­‐36	
   .061	
  
rs2885691	
   12	
   92,646,350	
   T	
   .436	
   -­‐.029	
   .0038	
   2.3E-­‐14	
  

	
  
.439	
   -­‐.034	
   .0038	
   1.1E-­‐18	
   -­‐.006	
  

	
  
.454	
   -­‐.033	
   .0038	
   7.3E-­‐18	
   -­‐.003	
  

rs7971536	
   12	
   100,897,919	
   A	
   .465	
   -­‐.025	
   .0039	
   3.6E-­‐10	
   	
   .455	
   -­‐.024	
   .0039	
   3.4E-­‐10	
   	
   	
   .486	
   -­‐.025	
   .0039	
   7.7E-­‐11	
   	
  
rs7980687	
   12	
   122,388,664	
   A	
   .206	
   .036	
   .0047	
   6.7E-­‐14	
   	
   .192	
   .034	
   .0047	
   4.0E-­‐13	
   .045	
   	
   .186	
   .034	
   .0047	
   5.2E-­‐13	
   .050	
  
rs1809889	
   12	
   123,367,179	
   T	
   .290	
   .032	
   .0044	
   1.1E-­‐12	
  

	
  
.293	
   .030	
   .0044	
   7.7E-­‐12	
  

	
   	
  
.268	
   .030	
   .0044	
   1.0E-­‐11	
  

	
  rs7327412	
   13	
   32,246,568	
   A	
   .448	
   .024	
   .0037	
   1.3E-­‐10	
   	
   .447	
   .024	
   .0037	
   7.4E-­‐11	
   	
   	
   .454	
   .024	
   .0037	
   7.4E-­‐11	
   	
  
rs3118905	
   13	
   50,003,335	
   A	
   .288	
   -­‐.052	
   .0042	
   2.0E-­‐35	
   	
   .269	
   -­‐.052	
   .0042	
   3.6E-­‐35	
   	
   	
   .282	
   -­‐.052	
   .0042	
   3.6E-­‐35	
   	
  rs7319045	
   13	
   90,822,575	
   A	
   .392	
   .029	
   .0039	
   6.4E-­‐14	
  

	
  
.378	
   .029	
   .0039	
   1.1E-­‐13	
  

	
   	
  
.391	
   .029	
   .0039	
   1.1E-­‐13	
  

	
  rs1950500	
   14	
   23,900,690	
   T	
   .297	
   .032	
   .0041	
   2.4E-­‐15	
   	
   .290	
   .032	
   .0041	
   3.4E-­‐15	
   	
   	
   .291	
   .032	
   .0041	
   3.4E-­‐15	
   	
  
rs2093210	
   14	
   60,027,032	
   T	
   .571	
   -­‐.034	
   .0041	
   3.4E-­‐17	
   	
   .592	
   -­‐.034	
   .0041	
   4.6E-­‐17	
   -­‐.006	
   	
   .601	
   -­‐.034	
   .0041	
   1.8E-­‐16	
   .026	
  
rs1980850	
   14	
   67,716,941	
   A	
   .182	
   -­‐.027	
   .0050	
   5.1E-­‐08	
  

	
  
.167	
   -­‐.028	
   .0050	
   3.2E-­‐08	
   -­‐.008	
  

	
  
.161	
   -­‐.026	
   .0050	
   2.0E-­‐07	
   .007	
  

rs862034	
   14	
   74,060,499	
   A	
   .362	
   -­‐.023	
   .0039	
   6.3E-­‐09	
  
	
  
.352	
   -­‐.023	
   .0039	
   4.6E-­‐09	
  

	
   	
  
.376	
   -­‐.023	
   .0039	
   7.2E-­‐09	
  

	
  rs2160077	
   14	
   91,498,163	
   A	
   .426	
   -­‐.027	
   .0037	
   4.0E-­‐13	
   	
   .419	
   -­‐.027	
   .0037	
   2.4E-­‐13	
   	
   	
   .417	
   -­‐.027	
   .0037	
   2.4E-­‐13	
   	
  
rs316618	
   15	
   39,583,790	
   A	
   .222	
   -­‐.028	
   .0048	
   4.5E-­‐09	
   	
   .239	
   -­‐.028	
   .0048	
   4.1E-­‐09	
   -­‐.009	
   	
   .230	
   -­‐.028	
   .0048	
   6.7E-­‐09	
   .006	
  

rs16964211	
   15	
   49,317,787	
   A	
   .049	
   -­‐.051	
   .0091	
   2.0E-­‐08	
  
	
  
.050	
   -­‐.052	
   .0091	
   1.5E-­‐08	
  

	
   	
  
.042	
   -­‐.051	
   .0091	
   2.4E-­‐08	
  

	
  rs7178424	
   15	
   60,167,551	
   T	
   .456	
   -­‐.024	
   .0038	
   5.7E-­‐10	
   	
   .443	
   -­‐.024	
   .0038	
   6.2E-­‐10	
   -­‐.006	
   	
   .444	
   -­‐.023	
   .0038	
   1.7E-­‐09	
   -­‐.021	
  
rs10152591	
   15	
   67,835,211	
   A	
   .905	
   .045	
   .0068	
   6.0E-­‐11	
   	
   .901	
   .044	
   .0068	
   7.2E-­‐11	
   .009	
   	
   .896	
   .043	
   .0068	
   2.0E-­‐10	
   .003	
  
rs12902421	
   15	
   69,948,457	
   T	
   .969	
   -­‐.069	
   .0121	
   1.0E-­‐08	
  

	
  
.969	
   -­‐.074	
   .0121	
   1.0E-­‐09	
   -­‐.020	
  

	
  
.977	
   -­‐.072	
   .0121	
   2.3E-­‐09	
   -­‐.037	
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rs12440667	
   15	
   72,018,492	
   T	
   .467	
   -­‐.028	
   .0039	
   1.4E-­‐12	
   	
   .481	
   -­‐.030	
   .0039	
   2.2E-­‐14	
   -­‐.051	
   	
   .481	
   -­‐.031	
   .0039	
   4.8E-­‐15	
   -­‐.079	
  
rs5742915	
   15	
   72,123,686	
   T	
   .527	
   -­‐.031	
   .0041	
   8.2E-­‐14	
   	
   .516	
   -­‐.032	
   .0041	
   3.4E-­‐15	
   	
   	
   .539	
   -­‐.033	
   .0041	
   7.9E-­‐16	
   	
  rs11259936	
   15	
   82,371,586	
   A	
   .484	
   -­‐.042	
   .0037	
   1.4E-­‐29	
  

	
  
.484	
   -­‐.038	
   .0038	
   7.5E-­‐24	
   -­‐.164	
  

	
  
.485	
   -­‐.037	
   .0037	
   3.4E-­‐23	
   -­‐.147	
  

rs12148239	
   15	
   82,432,022	
   T	
   .728	
   .031	
   .0042	
   1.1E-­‐13	
   	
   .724	
   .024	
   .0043	
   8.8E-­‐09	
   .011	
   	
   .727	
   .025	
   .0042	
   5.0E-­‐09	
   .000	
  
rs4932429	
   15	
   87,164,536	
   C	
   .510	
   -­‐.025	
   .0039	
   2.7E-­‐10	
   	
   .520	
   -­‐.022	
   .0039	
   2.3E-­‐08	
   .047	
   	
   .514	
   -­‐.025	
   .0039	
   1.8E-­‐10	
   .002	
  
rs16942341	
   15	
   87,189,909	
   T	
   .031	
   -­‐.134	
   .0131	
   2.2E-­‐24	
  

	
  
.027	
   -­‐.116	
   .0132	
   1.8E-­‐18	
   -­‐.122	
  

	
  
.030	
   -­‐.114	
   .0132	
   5.6E-­‐18	
   -­‐.149	
  

rs2280470	
   15	
   87,196,630	
   A	
   .334	
   .039	
   .0040	
   1.5E-­‐22	
   	
   .330	
   .036	
   .0040	
   6.3E-­‐19	
   .010	
   	
   .327	
   .036	
   .0040	
   1.7E-­‐19	
   -­‐.026	
  
rs2871865	
   15	
   97,012,419	
   C	
   .880	
   .054	
   .0063	
   3.0E-­‐17	
   	
   .881	
   .050	
   .0063	
   3.5E-­‐15	
   -­‐.015	
   	
   .887	
   .055	
   .0063	
   1.9E-­‐18	
   -­‐.004	
  
rs12916269	
   15	
   98,347,739	
   A	
   .426	
   -­‐.028	
   .0039	
   9.8E-­‐13	
   	
   .409	
   -­‐.030	
   .0039	
   9.6E-­‐15	
   -­‐.069	
   	
   .439	
   -­‐.031	
   .0039	
   4.0E-­‐15	
   -­‐.060	
  
rs2035344	
   15	
   98,507,671	
   A	
   .687	
   -­‐.024	
   .0042	
   1.6E-­‐08	
  

	
  
.699	
   -­‐.024	
   .0042	
   1.9E-­‐08	
   .049	
  

	
  
.691	
   -­‐.024	
   .0042	
   1.9E-­‐08	
   .051	
  

rs4965598	
   15	
   98,577,137	
   T	
   .681	
   -­‐.035	
   .0040	
   1.4E-­‐18	
   	
   .680	
   -­‐.035	
   .0040	
   1.9E-­‐18	
   	
   	
   .680	
   -­‐.036	
   .0040	
   5.6E-­‐19	
   	
  
rs11648796	
   16	
   732,191	
   A	
   .748	
   -­‐.031	
   .0050	
   8.1E-­‐10	
   	
   .780	
   -­‐.030	
   .0050	
   1.3E-­‐09	
   -­‐.015	
   	
   .768	
   -­‐.031	
   .0050	
   8.5E-­‐10	
   -­‐.004	
  
rs26868	
   16	
   2,189,377	
   A	
   .470	
   .030	
   .0045	
   5.6E-­‐11	
  

	
  
.459	
   .029	
   .0045	
   8.6E-­‐11	
  

	
   	
  
.439	
   .030	
   .0045	
   5.6E-­‐11	
  

	
  rs1659127	
   16	
   14,295,806	
   A	
   .340	
   .024	
   .0043	
   2.9E-­‐08	
   	
   .318	
   .024	
   .0043	
   2.4E-­‐08	
   	
   	
   .328	
   .024	
   .0043	
   2.4E-­‐08	
   	
  
rs8052560	
   16	
   87,304,743	
   A	
   .787	
   .039	
   .0058	
   2.1E-­‐11	
   	
   .768	
   .039	
   .0058	
   1.4E-­‐11	
   	
   	
   .798	
   .039	
   .0058	
   1.4E-­‐11	
   	
  rs4640244	
   17	
   21,224,816	
   A	
   .613	
   .028	
   .0045	
   7.1E-­‐10	
  

	
  
.633	
   .028	
   .0045	
   8.2E-­‐10	
   .007	
  

	
  
.625	
   .028	
   .0045	
   3.5E-­‐10	
   .002	
  

rs871014	
   17	
   24,969,465	
   T	
   .521	
   .019	
   .0038	
   4.6E-­‐07	
   	
   .532	
   .023	
   .0038	
   1.3E-­‐09	
   .110	
   	
   .518	
   .020	
   .0038	
   2.4E-­‐07	
   .059	
  
rs3764419	
   17	
   26,188,149	
   A	
   .392	
   -­‐.037	
   .0039	
   2.7E-­‐22	
   	
   .390	
   -­‐.040	
   .0039	
   6.2E-­‐25	
   -­‐.015	
   	
   .386	
   -­‐.039	
   .0039	
   3.5E-­‐23	
   -­‐.016	
  
rs554078	
   17	
   27,354,222	
   A	
   .845	
   -­‐.034	
   .0052	
   9.4E-­‐11	
  

	
  
.851	
   -­‐.035	
   .0052	
   3.1E-­‐11	
   -­‐.001	
  

	
  
.865	
   -­‐.034	
   .0052	
   6.6E-­‐11	
   .024	
  

rs2338115	
   17	
   34,183,104	
   T	
   .535	
   .021	
   .0037	
   1.2E-­‐08	
   	
   .546	
   .022	
   .0037	
   2.9E-­‐09	
   .004	
   	
   .568	
   .021	
   .0037	
   8.3E-­‐09	
   .004	
  
rs507564	
   17	
   35,841,019	
   T	
   .183	
   -­‐.028	
   .0050	
   2.2E-­‐08	
   	
   .188	
   -­‐.028	
   .0050	
   1.9E-­‐08	
   .001	
   	
   .187	
   -­‐.027	
   .0050	
   1.1E-­‐07	
   .000	
  
rs4986172	
   17	
   40,571,807	
   T	
   .353	
   -­‐.028	
   .0041	
   2.9E-­‐12	
  

	
  
.325	
   -­‐.029	
   .0041	
   1.7E-­‐12	
   .003	
  

	
  
.326	
   -­‐.028	
   .0041	
   1.6E-­‐11	
   -­‐.009	
  

rs8182364	
   17	
   44,373,024	
   A	
   .461	
   .023	
   .0037	
   7.8E-­‐10	
  
	
  
.462	
   .021	
   .0037	
   6.8E-­‐09	
   .044	
  

	
  
.481	
   .021	
   .0037	
   1.3E-­‐08	
   .065	
  

rs2072153	
   17	
   44,745,013	
   C	
   .306	
   .026	
   .0041	
   7.4E-­‐11	
   	
   .308	
   .026	
   .0041	
   4.6E-­‐10	
   -­‐.010	
   	
   .311	
   .024	
   .0041	
   2.6E-­‐09	
   -­‐.002	
  
rs4605213	
   17	
   46,599,746	
   C	
   .341	
   .023	
   .0040	
   4.1E-­‐09	
   	
   .344	
   .023	
   .0040	
   4.4E-­‐09	
   -­‐.004	
   	
   .360	
   .024	
   .0040	
   1.2E-­‐09	
   .010	
  
rs227724	
   17	
   52,133,816	
   A	
   .657	
   -­‐.027	
   .0040	
   7.0E-­‐12	
  

	
  
.656	
   -­‐.026	
   .0040	
   6.9E-­‐11	
   -­‐.029	
  

	
  
.651	
   -­‐.026	
   .0040	
   5.5E-­‐11	
   -­‐.063	
  

rs4794665	
   17	
   52,205,328	
   A	
   .485	
   .024	
   .0037	
   2.0E-­‐10	
   	
   .490	
   .023	
   .0037	
   7.5E-­‐10	
   -­‐.003	
   	
   .488	
   .020	
   .0037	
   9.9E-­‐08	
   .022	
  
rs2079795	
   17	
   56,851,431	
   T	
   .329	
   .040	
   .0040	
   4.0E-­‐23	
   	
   .331	
   .039	
   .0040	
   6.4E-­‐23	
   -­‐.005	
   	
   .335	
   .039	
   .0040	
   4.6E-­‐22	
   -­‐.004	
  
rs12451513	
   17	
   56,997,110	
   T	
   .602	
   -­‐.022	
   .0041	
   2.0E-­‐07	
  

	
  
.605	
   -­‐.022	
   .0041	
   4.2E-­‐08	
   .018	
  

	
  
.633	
   -­‐.021	
   .0041	
   2.3E-­‐07	
   .003	
  

rs2137143	
   17	
   59,159,133	
   T	
   .055	
   .049	
   .0088	
   3.1E-­‐08	
   	
   .059	
   .062	
   .0089	
   2.8E-­‐12	
   -­‐.147	
   	
   .061	
   .064	
   .0089	
   5.6E-­‐13	
   -­‐.166	
  
rs2727300	
   17	
   59,319,130	
   A	
   .275	
   .037	
   .0042	
   4.1E-­‐18	
   	
   .281	
   .041	
   .0042	
   4.7E-­‐22	
   -­‐.006	
   	
   .269	
   .041	
   .0043	
   1.2E-­‐21	
   .003	
  
rs11867479	
   17	
   65,601,802	
   T	
   .348	
   .024	
   .0040	
   2.9E-­‐09	
  

	
  
.356	
   .023	
   .0040	
   6.6E-­‐09	
   -­‐.008	
  

	
  
.363	
   .025	
   .0040	
   3.8E-­‐10	
   -­‐.017	
  

rs2158917	
   17	
   67,437,704	
   T	
   .258	
   .024	
   .0043	
   1.5E-­‐08	
   	
   .269	
   .025	
   .0043	
   9.7E-­‐09	
   -­‐.023	
   	
   .255	
   .024	
   .0043	
   2.1E-­‐08	
   .030	
  
rs2279308	
   17	
   74,306,576	
   A	
   .421	
   .020	
   .0038	
   9.6E-­‐08	
   	
   .420	
   .021	
   .0038	
   4.0E-­‐08	
   	
   	
   .423	
   .019	
   .0038	
   3.3E-­‐07	
   	
  rs4800452	
   18	
   18,981,609	
   T	
   .792	
   .048	
   .0047	
   4.2E-­‐24	
  

	
  
.785	
   .048	
   .0047	
   5.4E-­‐24	
  

	
   	
  
.786	
   .048	
   .0047	
   5.4E-­‐24	
  

	
  rs12458127	
   18	
   44,911,356	
   T	
   .076	
   -­‐.056	
   .0075	
   1.4E-­‐13	
   	
   .055	
   -­‐.042	
   .0077	
   3.9E-­‐08	
   .218	
   	
   .057	
   -­‐.043	
   .0077	
   2.8E-­‐08	
   .211	
  
rs9967417	
   18	
   45,213,498	
   C	
   .565	
   -­‐.038	
   .0039	
   1.4E-­‐22	
   	
   .563	
   -­‐.033	
   .0040	
   5.2E-­‐17	
   	
   	
   .568	
   -­‐.034	
   .0040	
   3.8E-­‐17	
   	
  
rs10871777	
   18	
   56,002,743	
   A	
   .761	
   -­‐.025	
   .0044	
   3.1E-­‐08	
   	
   .765	
   -­‐.025	
   .0044	
   2.3E-­‐08	
   	
   	
   .759	
   -­‐.025	
   .0044	
   2.3E-­‐08	
   	
  rs12982744	
   19	
   2,128,193	
   C	
   .595	
   -­‐.033	
   .0039	
   9.1E-­‐17	
  

	
  
.582	
   -­‐.032	
   .0039	
   3.9E-­‐16	
   -­‐.012	
  

	
  
.604	
   -­‐.034	
   .0039	
   5.5E-­‐18	
   .035	
  

rs7507204	
   19	
   3,379,834	
   C	
   .247	
   .028	
   .0046	
   7.0E-­‐10	
   	
   .224	
   .027	
   .0046	
   4.6E-­‐09	
   -­‐.025	
   	
   .237	
   .030	
   .0046	
   8.2E-­‐11	
   .007	
  
rs10413734	
   19	
   7,178,871	
   T	
   .672	
   -­‐.024	
   .0042	
   1.8E-­‐08	
   	
   .674	
   -­‐.023	
   .0042	
   4.6E-­‐08	
   -­‐.005	
   	
   .669	
   -­‐.024	
   .0042	
   8.0E-­‐09	
   .009	
  
rs4072910	
   19	
   8,550,031	
   C	
   .454	
   -­‐.029	
   .0047	
   1.0E-­‐09	
  

	
  
.457	
   -­‐.028	
   .0047	
   1.7E-­‐09	
  

	
   	
  
.452	
   -­‐.029	
   .0047	
   7.5E-­‐10	
  

	
  rs17318596	
   19	
   46,628,935	
   A	
   .370	
   .029	
   .0041	
   1.4E-­‐12	
   	
   .367	
   .029	
   .0041	
   1.5E-­‐12	
   	
   	
   .373	
   .029	
   .0041	
   1.5E-­‐12	
   	
  
rs1741344	
   20	
   4,049,800	
   T	
   .631	
   -­‐.026	
   .0040	
   4.1E-­‐11	
   	
   .640	
   -­‐.026	
   .0040	
   4.7E-­‐11	
   -­‐.001	
   	
   .591	
   -­‐.027	
   .0040	
   3.5E-­‐11	
   -­‐.005	
  
rs6140050	
   20	
   6,580,901	
   A	
   .650	
   -­‐.039	
   .0040	
   4.4E-­‐22	
  

	
  
.644	
   -­‐.039	
   .0040	
   1.8E-­‐22	
  

	
   	
  
.629	
   -­‐.039	
   .0040	
   1.4E-­‐22	
  

	
  rs7274811	
   20	
   31,796,842	
   T	
   .231	
   -­‐.040	
   .0045	
   7.9E-­‐19	
   	
   .237	
   -­‐.042	
   .0045	
   2.3E-­‐20	
   .126	
   	
   .263	
   -­‐.042	
   .0046	
   3.3E-­‐20	
   .138	
  
rs6060154	
   20	
   33,063,262	
   A	
   .264	
   .023	
   .0042	
   5.9E-­‐08	
   	
   .278	
   .033	
   .0043	
   9.5E-­‐15	
   .040	
   	
   .302	
   .030	
   .0043	
   9.5E-­‐13	
   -­‐.006	
  
rs143384	
   20	
   33,489,170	
   A	
   .581	
   -­‐.064	
   .0041	
   2.5E-­‐55	
  

	
  
.595	
   -­‐.053	
   .0044	
   4.5E-­‐33	
   -­‐.390	
  

	
  
.597	
   -­‐.052	
   .0044	
   8.2E-­‐32	
   -­‐.384	
  

rs6060739	
   20	
   34,031,006	
   T	
   .188	
   .052	
   .0050	
   2.8E-­‐25	
   	
   .184	
   .032	
   .0054	
   2.4E-­‐09	
   	
   	
   .178	
   .032	
   .0054	
   3.7E-­‐09	
   	
  
rs237743	
   20	
   47,336,426	
   A	
   .208	
   .034	
   .0046	
   1.7E-­‐13	
   	
   .219	
   .034	
   .0046	
   2.1E-­‐13	
   .000	
   	
   .222	
   .034	
   .0046	
   3.1E-­‐13	
   .010	
  
rs913000	
   20	
   54,269,761	
   T	
   .309	
   .024	
   .0041	
   1.3E-­‐08	
   	
   .300	
   .023	
   .0041	
   1.0E-­‐08	
   	
   	
   .297	
   .023	
   .0041	
   1.5E-­‐08	
   	
  rs2834442	
   21	
   34,612,656	
   A	
   .646	
   .027	
   .0039	
   5.0E-­‐12	
  

	
  
.659	
   .027	
   .0039	
   5.3E-­‐12	
  

	
   	
  
.639	
   .027	
   .0039	
   5.3E-­‐12	
  

	
  rs4821083	
   22	
   31,386,341	
   T	
   .835	
   .033	
   .0051	
   6.3E-­‐11	
   	
   .850	
   .033	
   .0051	
   7.6E-­‐11	
   	
   	
   .851	
   .033	
   .0051	
   7.6E-­‐11	
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Supplementary Table 3 Summary of 33 BMI-associated SNPs with p-values < 5e-8 

identified by the conditional and joint analysis using the ARIC cohort as reference sample 

with their effects replicated by a joint analysis using the QIMR cohort as reference sample. 

SNPs on different chromosome or more than 10Mb distant are assumed to be in linkage 

equilibrium. Chr, chromosome; A1, reference allele; Freq: frequency of the reference allele; 

β, marginal effect; b, joint effect; r, LD correlation between an associated SNP and the next 

adjacent associated SNP.  

SNP	
   Chr	
   bp	
   A1	
  
GIANT	
  MA	
   	
   Joint	
  analysis	
  with	
  LD	
  from	
  ARIC	
   	
   Joint	
  analysis	
  with	
  LD	
  from	
  QIMR	
  

Freq	
   β	
   s.e	
   P	
  
	
  
Freq	
   b	
   s.e	
   P	
   r	
  

	
  
Freq	
   b	
   s.e	
   P	
   r	
  

rs2815752	
   1	
   72,585,028	
   A	
   .611	
   .038	
   .0042	
   6.4E-­‐19	
  
	
  
.615	
   .038	
   .0042	
   2.6E-­‐19	
   -­‐.002	
  

	
  
.615	
   .038	
   .0042	
   1.8E-­‐19	
   -­‐.007	
  

rs1514177	
   1	
   74,763,990	
   C	
   .429	
   .029	
   .0041	
   3.7E-­‐12	
  
	
  
.426	
   .029	
   .0041	
   2.3E-­‐12	
  

	
   	
  
.419	
   .029	
   .0041	
   1.6E-­‐12	
  

	
  rs11165643	
   1	
   96,696,685	
   T	
   .586	
   .024	
   .0042	
   1.4E-­‐08	
  
	
  
.585	
   .024	
   .0042	
   1.7E-­‐08	
  

	
   	
  
.589	
   .024	
   .0042	
   1.7E-­‐08	
  

	
  rs543874	
   1	
   176,156,103	
   A	
   .810	
   -­‐.044	
   .0052	
   2.2E-­‐17	
  
	
  
.803	
   -­‐.044	
   .0052	
   1.6E-­‐17	
  

	
   	
  
.794	
   -­‐.044	
   .0052	
   1.6E-­‐17	
  

	
  rs2860323	
   2	
   604,210	
   A	
   .176	
   -­‐.062	
   .0056	
   7.6E-­‐29	
  
	
  
.171	
   -­‐.062	
   .0056	
   1.2E-­‐28	
  

	
   	
  
.168	
   -­‐.062	
   .0056	
   1.2E-­‐28	
  

	
  rs10182181	
   2	
   25,003,800	
   A	
   .538	
   -­‐.025	
   .0041	
   2.0E-­‐09	
  
	
  
.537	
   -­‐.025	
   .0041	
   1.7E-­‐09	
  

	
   	
  
.509	
   -­‐.025	
   .0041	
   1.7E-­‐09	
  

	
  rs17016663	
   2	
   79,347,442	
   C	
   .110	
   .039	
   .0066	
   6.0E-­‐09	
  
	
  
.106	
   .039	
   .0066	
   4.6E-­‐09	
  

	
   	
  
.109	
   .039	
   .0066	
   4.6E-­‐09	
  

	
  rs2890652	
   2	
   142,676,401	
   T	
   .819	
   -­‐.032	
   .0054	
   2.9E-­‐09	
  
	
  
.824	
   -­‐.032	
   .0054	
   2.5E-­‐09	
  

	
   	
  
.831	
   -­‐.032	
   .0054	
   2.5E-­‐09	
  

	
  rs9826482	
   3	
   85,959,265	
   A	
   .200	
   .032	
   .0051	
   8.0E-­‐10	
  
	
  
.192	
   .032	
   .0051	
   6.6E-­‐10	
  

	
   	
  
.200	
   .032	
   .0051	
   6.6E-­‐10	
  

	
  rs2640017	
   3	
   142,817,811	
   A	
   .937	
   -­‐.047	
   .0085	
   2.5E-­‐08	
  
	
  
.936	
   -­‐.047	
   .0085	
   2.5E-­‐08	
  

	
   	
  
.933	
   -­‐.047	
   .0085	
   2.5E-­‐08	
  

	
  rs9816226	
   3	
   187,317,193	
   A	
   .181	
   -­‐.046	
   .0054	
   9.7E-­‐18	
  
	
  
.180	
   -­‐.046	
   .0054	
   1.7E-­‐17	
  

	
   	
  
.179	
   -­‐.046	
   .0054	
   1.7E-­‐17	
  

	
  rs10938397	
   4	
   44,877,284	
   A	
   .569	
   -­‐.042	
   .0043	
   5.8E-­‐22	
  
	
  
.571	
   -­‐.042	
   .0043	
   4.0E-­‐22	
  

	
   	
  
.563	
   -­‐.042	
   .0043	
   4.0E-­‐22	
  

	
  rs13107325	
   4	
   103,407,732	
   T	
   .075	
   .056	
   .0093	
   1.6E-­‐09	
  
	
  
.092	
   .056	
   .0093	
   1.7E-­‐09	
  

	
   	
  
.095	
   .056	
   .0093	
   1.7E-­‐09	
  

	
  rs1024980	
   5	
   62,867,357	
   T	
   .807	
   .029	
   .0052	
   2.1E-­‐08	
  
	
  
.801	
   .029	
   .0052	
   1.6E-­‐08	
  

	
   	
  
.799	
   .029	
   .0052	
   1.6E-­‐08	
  

	
  rs2112347	
   5	
   75,050,998	
   T	
   .632	
   .027	
   .0042	
   3.3E-­‐10	
  
	
  
.617	
   .027	
   .0042	
   2.1E-­‐10	
  

	
   	
  
.642	
   .027	
   .0042	
   2.1E-­‐10	
  

	
  rs4836133	
   5	
   124,360,002	
   A	
   .479	
   .024	
   .0043	
   1.1E-­‐08	
  
	
  
.501	
   .024	
   .0043	
   1.6E-­‐08	
  

	
   	
  
.487	
   .024	
   .0043	
   1.6E-­‐08	
  

	
  rs987237	
   6	
   50,911,009	
   A	
   .817	
   -­‐.049	
   .0053	
   2.6E-­‐20	
  
	
  
.817	
   -­‐.049	
   .0053	
   1.4E-­‐20	
  

	
   	
  
.817	
   -­‐.049	
   .0053	
   1.4E-­‐20	
  

	
  rs6955651	
   7	
   76,477,807	
   T	
   .178	
   .049	
   .0088	
   3.7E-­‐08	
  
	
  
.148	
   .049	
   .0088	
   3.6E-­‐08	
  

	
   	
  
.133	
   .049	
   .0088	
   3.6E-­‐08	
  

	
  rs2922763	
   8	
   76,736,266	
   T	
   .708	
   .027	
   .0046	
   2.6E-­‐09	
  
	
  
.713	
   .028	
   .0046	
   1.2E-­‐09	
   -­‐.024	
  

	
  
.726	
   .027	
   .0046	
   4.4E-­‐09	
   .016	
  

rs1465809	
   8	
   85,243,012	
   A	
   .752	
   .026	
   .0048	
   1.3E-­‐07	
  
	
  
.762	
   .026	
   .0048	
   4.4E-­‐08	
  

	
   	
  
.729	
   .025	
   .0048	
   1.6E-­‐07	
  

	
  rs10968576	
   9	
   28,404,339	
   A	
   .687	
   -­‐.029	
   .0044	
   7.4E-­‐11	
  
	
  
.687	
   -­‐.029	
   .0044	
   6.0E-­‐11	
  

	
   	
  
.679	
   -­‐.029	
   .0044	
   6.0E-­‐11	
  

	
  rs11191560	
   10	
   104,859,028	
   T	
   .911	
   -­‐.036	
   .0073	
   1.2E-­‐06	
  
	
  
.912	
   -­‐.036	
   .0073	
   1.2E-­‐06	
  

	
   	
  
.920	
   -­‐.036	
   .0073	
   1.2E-­‐06	
  

	
  rs7101471	
   11	
   8,420,198	
   A	
   .488	
   -­‐.026	
   .0041	
   7.0E-­‐10	
  
	
  
.488	
   -­‐.026	
   .0041	
   5.0E-­‐10	
  

	
   	
  
.476	
   -­‐.026	
   .0041	
   5.0E-­‐10	
  

	
  rs10767664	
   11	
   27,682,562	
   A	
   .785	
   .042	
   .0050	
   9.9E-­‐17	
  
	
  
.786	
   .042	
   .0050	
   6.4E-­‐17	
  

	
   	
  
.791	
   .042	
   .0050	
   6.4E-­‐17	
  

	
  rs3817334	
   11	
   47,607,569	
   T	
   .407	
   .031	
   .0042	
   4.6E-­‐14	
  
	
  
.417	
   .031	
   .0042	
   7.7E-­‐14	
  

	
   	
  
.407	
   .031	
   .0042	
   7.7E-­‐14	
  

	
  rs7138803	
   12	
   48,533,735	
   A	
   .380	
   .032	
   .0042	
   3.2E-­‐14	
  
	
  
.379	
   .032	
   .0042	
   1.8E-­‐14	
  

	
   	
  
.371	
   .032	
   .0042	
   1.8E-­‐14	
  

	
  rs4771122	
   13	
   26,918,180	
   A	
   .763	
   -­‐.030	
   .0050	
   1.5E-­‐09	
  
	
  
.783	
   -­‐.030	
   .0050	
   2.0E-­‐09	
  

	
   	
  
.775	
   -­‐.030	
   .0050	
   2.0E-­‐09	
  

	
  rs11847697	
   14	
   29,584,863	
   T	
   .043	
   .073	
   .0111	
   4.8E-­‐11	
  
	
  
.044	
   .073	
   .0111	
   4.6E-­‐11	
  

	
   	
  
.037	
   .073	
   .0111	
   4.6E-­‐11	
  

	
  rs17836088	
   14	
   79,001,794	
   C	
   .214	
   .030	
   .0050	
   2.8E-­‐09	
  
	
  
.219	
   .030	
   .0050	
   2.5E-­‐09	
  

	
   	
  
.221	
   .030	
   .0050	
   2.5E-­‐09	
  

	
  rs2241423	
   15	
   65,873,892	
   A	
   .215	
   -­‐.037	
   .0050	
   1.4E-­‐13	
  
	
  
.233	
   -­‐.037	
   .0050	
   1.9E-­‐13	
  

	
   	
  
.208	
   -­‐.037	
   .0050	
   1.9E-­‐13	
  

	
  rs12444979	
   16	
   19,841,101	
   T	
   .133	
   -­‐.046	
   .0061	
   4.1E-­‐14	
  
	
  
.140	
   -­‐.045	
   .0061	
   1.0E-­‐13	
   .014	
  

	
  
.145	
   -­‐.047	
   .0061	
   1.5E-­‐14	
   -­‐.020	
  

rs7498665	
   16	
   28,790,742	
   A	
   .596	
   -­‐.031	
   .0042	
   1.9E-­‐13	
  
	
  
.599	
   -­‐.030	
   .0042	
   4.8E-­‐13	
  

	
   	
  
.609	
   -­‐.031	
   .0042	
   7.1E-­‐14	
  

	
  rs1558902	
   16	
   52,361,075	
   A	
   .416	
   .080	
   .0042	
   1.9E-­‐81	
  
	
  
.413	
   .080	
   .0042	
   4.7E-­‐81	
  

	
   	
  
.395	
   .080	
   .0042	
   4.7E-­‐81	
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Supplementary Table 4 Comparison between the actual and approximate conditional 
analyses with a reference sample of 6,654 randomly sampled from the discovery set. The 
simulation method and scheme can be found in Supplementary Note. 

SNP	
  
Parameter	
   	
   Single	
  SNP	
  MA	
  of	
  46	
  cohorts	
  (n	
  =	
  130,000)	
   	
   Actual	
  Cond.	
   	
   Cond.	
  MA	
   	
   Approximate	
  Cond.	
  

b	
   p	
   r	
   	
   $	
  f	
   $	
  r	
   b	
   p-­‐value	
   	
   b	
   P	
   	
   b	
   p-­‐value	
   	
   #	
  f	
   b	
   p-­‐value	
   #	
  r	
  

1_1	
   0.06	
   0.2	
   -­‐0.4	
   	
   0.202	
  
(0.160,	
  0.280)	
  

-­‐0.391	
  
(-­‐0.436,	
  -­‐0.357)	
  

-­‐0.046	
   1.2E-­‐20	
   	
   -­‐0.057	
   3.0E-­‐27	
   	
   -­‐0.058	
   1.1E-­‐27	
   	
   0.183	
   -­‐0.058	
   1.1E-­‐27	
   -­‐0.379	
  

1_2	
   -­‐0.025	
   0.4	
   	
   	
  
0.405	
  

(0.338,	
  0.466)	
   	
   -­‐0.007	
   6.2E-­‐02	
   	
   -­‐0.025	
   3.8E-­‐09	
   	
   -­‐0.026	
   2.7E-­‐09	
   	
   0.401	
   -­‐0.025	
   4.6E-­‐09	
   	
  

2_1	
   0.04	
   0.2	
   0.2	
   	
   0.209	
  
(0.134,	
  0.281)	
  

0.202	
  
(0.148,	
  0.303)	
   0.055	
   4.2E-­‐30	
   	
   0.046	
   3.7E-­‐21	
   	
   0.047	
   3.5E-­‐21	
   	
   0.170	
   0.047	
   3.4E-­‐21	
   0.205	
  

2_2	
   0.05	
   0.15	
  
	
  

	
   0.146	
  
(0.076,	
  0.209)	
   	
  

0.060	
   3.0E-­‐27	
   	
   0.049	
   3.6E-­‐18	
   	
   0.049	
   4.2E-­‐18	
   	
   0.142	
   0.049	
   5.7E-­‐18	
  
	
  

3_1	
   -­‐0.04	
   0.15	
   0.0	
   	
  
0.157	
  

(0.077,	
  0.233)	
  
-­‐0.001	
  

(-­‐0.052,	
  0.079)	
   -­‐0.033	
   1.1E-­‐09	
   	
   -­‐0.033	
   1.5E-­‐09	
   	
   -­‐0.033	
   1.2E-­‐09	
   	
   0.153	
   -­‐0.034	
   3.3E-­‐10	
   0.017	
  

3_2	
   0.03	
   0.2	
  
	
  

	
   0.202	
  
(0.134,	
  0.261)	
   	
  

0.030	
   7.6E-­‐10	
   	
   0.030	
   9.4E-­‐10	
   	
   0.030	
   8.5E-­‐10	
   	
   0.186	
   0.031	
   3.0E-­‐10	
  
	
  

$	
  mean	
  (range)	
  of	
  frequencies	
  and	
  LD	
  correlations	
  observed	
  in	
  the	
  discovery	
  set	
  of	
  46	
  cohorts;	
  #	
  estimates	
  of	
  

frequency	
  and	
  LD	
  correlation	
  in	
  the	
  reference	
  sample;	
  Cond.:	
  conditional	
  analysis.	
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Supplementary Table 5 Nine loci with multiple associated SNPs for BMI with p-values < 

5e-6 identified by the conditional and joint analysis with LD estimated from the ARIC 

cohort. SNPs on different chromosome or more than 10Mb distant are assumed to be in 

linkage equilibrium. Chr, chromosome; A1, reference allele; Freq: frequency of the reference 

allele; β, marginal effect; b, joint effect; r, LD correlation between an associated SNP and the 

next adjacent associated SNP. 

SNP	
   Chr	
   bp	
   Nearest	
  
gene	
   A1	
  

GIANT	
  MA	
   	
   Joint	
  analysis	
  with	
  LD	
  from	
  ARIC	
  
Freq	
   β	
   s.e.	
   P	
  

	
  
Freq	
   b	
   s.e.	
   P	
   r	
  

rs6548221	
   2	
   285,255	
   FAM150B	
   A	
   .215	
   .022	
   .0050	
   8.1E-­‐06	
   	
  	
   .219	
   .023	
   .0050	
   2.9E-­‐06	
   .018	
  
rs2860323	
   2	
   604,210	
   TMEM18	
   A	
   .176	
   -­‐.062	
   .0056	
   7.6E-­‐29	
   	
  	
   .171	
   -­‐.063	
   .0056	
   5.0E-­‐29	
  

	
  rs12636352	
   3	
   186,952,372	
   IGF2BP2	
   A	
   .372	
   .020	
   .0045	
   9.6E-­‐06	
  
	
  
.361	
   .021	
   .0045	
   2.7E-­‐06	
   .027	
  

rs9816226	
   3	
   187,317,193	
   ETV5	
   A	
   .181	
   -­‐.046	
   .0054	
   9.7E-­‐18	
  
	
  
.180	
   -­‐.047	
   .0054	
   5.9E-­‐18	
  

	
  rs2281820	
   6	
   33,876,875	
   MLN	
   A	
   .426	
   -­‐.018	
   .0041	
   1.7E-­‐05	
   	
  	
   .419	
   -­‐.020	
   .0041	
   1.8E-­‐06	
   -­‐.001	
  
rs9296115	
   6	
   34,542,693	
   PACSIN1	
   A	
   .791	
   -­‐.028	
   .0052	
   6.6E-­‐08	
   	
  	
   .799	
   -­‐.027	
   .0052	
   1.3E-­‐07	
  

	
  rs1331903	
   9	
   28,388,636	
   LINGO2	
   T	
   .321	
   .011	
   .0044	
   1.7E-­‐02	
  
	
  
.322	
   .024	
   .0047	
   4.5E-­‐07	
   .348	
  

rs10968576	
   9	
   28,404,339	
   LINGO2	
   A	
   .687	
   -­‐.029	
   .0044	
   7.4E-­‐11	
  
	
  
.687	
   -­‐.037	
   .0047	
   2.0E-­‐15	
  

	
  rs2275241	
   9	
   128,410,397	
   LMX1B	
   A	
   .370	
   .023	
   .0043	
   1.8E-­‐07	
   	
  	
   .359	
   .021	
   .0043	
   8.5E-­‐07	
   -­‐.080	
  
rs867559	
   9	
   128,505,146	
   LMX1B	
   A	
   .783	
   -­‐.028	
   .0052	
   6.0E-­‐08	
   	
  	
   .801	
   -­‐.025	
   .0052	
   2.0E-­‐06	
  

	
  rs2877960	
   14	
   28,798,754	
   PRKD1	
   A	
   .358	
   -­‐.021	
   .0043	
   1.4E-­‐06	
  
	
  
.347	
   -­‐.020	
   .0043	
   2.5E-­‐06	
   -­‐.017	
  

rs11847697	
   14	
   29,584,863	
   PRKD1	
   T	
   .043	
   .073	
   .0111	
   4.8E-­‐11	
  
	
  
.044	
   .072	
   .0111	
   7.6E-­‐11	
  

	
  rs6499640	
   16	
   52,327,178	
   FTO	
   A	
   .613	
   .042	
   .0045	
   1.2E-­‐20	
   	
  	
   .612	
   .023	
   .0046	
   1.1E-­‐06	
   .256	
  
rs1558902	
   16	
   52,361,075	
   FTO	
   A	
   .416	
   .080	
   .0042	
   1.9E-­‐81	
   	
  	
   .413	
   .075	
   .0043	
   3.0E-­‐67	
  

	
  rs12939549	
   17	
   76,226,319	
   KIAA1303	
   A	
   .567	
   .021	
   .0041	
   2.7E-­‐07	
  
	
  
.562	
   .022	
   .0041	
   1.0E-­‐07	
   .034	
  

rs4076427	
   17	
   76,702,132	
   BAIAP2	
   C	
   .392	
   -­‐.023	
   .0047	
   9.1E-­‐07	
  
	
  
.400	
   -­‐.024	
   .0047	
   3.5E-­‐07	
  

	
  rs6567160	
   18	
   55,980,115	
   MC4R	
   T	
   .762	
   -­‐.055	
   .0049	
   3.7E-­‐29	
   	
  	
   .767	
   -­‐.046	
   .0051	
   3.5E-­‐19	
   .292	
  
rs9675886	
   18	
   56,120,302	
   MC4R	
   A	
   .718	
   -­‐.037	
   .0045	
   3.1E-­‐16	
   	
  	
   .717	
   -­‐.024	
   .0047	
   3.8E-­‐07	
   .072	
  
rs7227255	
   18	
   56,206,711	
   MC4R	
   A	
   .024	
   -­‐.097	
   .0157	
   7.4E-­‐10	
   	
  	
   .021	
   -­‐.082	
   .0158	
   1.8E-­‐07	
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Supplementary Note 

 

Simulation study 

We mimicked the GIANT MA by a simulation study of 46 cohorts with a total sample size of 

130,000. We generated the genotypes of a pair of SNPs in each cohort from a bivariate 

binomial distribution3 given their allele frequencies and LD correlation, 

i.e.
x1
x2

!

"
#
#

$

%
&
&
~ B( f1, f2, r) , where the subscripts “1” and “2” represent the two SNPs, x is the 

genotype indicator variable with value of 0, 1 or 2, f is the allele frequency and r is the LD 

correlation. The sample size (ni ) of each cohort was drawn from a normal distribution with 

mean of 3000 and SD of 3000, i.e. ni ~ N(3000, 3000) , with constraints that ni ≥ 500  and 

nii

46
∑ =130,000 . The allele frequency of a SNP was allowed to vary across cohorts, i.e. for 

the i-th cohort, f1(i) ~ N(p1, 0.03)  and f2(i) ~ N(p2, 0.03) . We generated the phenotypes in 

each cohort using a two-locus model y = x1b1 + x2b2 + e , where b1 and b2 are the effect sizes 

and e is the residual effect with e ~ N(0, 1) , and standardized them to z-scores. We performed 

association analyses of the SNPs in each cohort and combined the results of all cohorts using 

the inverse-variance meta-analysis method. We then randomly sampled m = 6,654 

‘individuals’ from the simulated discovery sample as the reference sample to perform the 

approximate conditional analysis (Online Methods). For comparisons, we performed the 

“actual conditional analysis” using the pooled individual-level genotype data of the whole 

discovery sample and the “conditional MA” i.e. combining results from the conditional 

analyses in individual cohorts. We simulated three pairs of SNPs under the following 

scenarios that represent examples we observed from the real data analysis (Table 1 in the 

main text). The increasing alleles of two SNPs are  
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I) negatively correlated (SNPs 1_1 and 1_2);  

II) positively correlated (SNPs 2_1 and 2_2);  

III) uncorrelated (SNPs 3_1 and 3_2).  

We show in the Supplementary Table 4 that in all three scenarios the results from the actual 

and approximate conditional are very similar. We repeated the simulation 1,000 times and 

plotted the p-values from the conditional MA against those from the approximate conditional 

analysis. It is shown in Supplementary Figure 3 that p-values from the approximate 

conditional analysis are highly consistent with those from the actual conditional MA (R2 > 

0.98) in all three scenarios, suggesting that the proposed method approximates the conditional 

MA with high precision.  In order to quantify the size of the reference sample that is required 

to get precise approximation of the actual conditional analysis, we repeated the simulation for 

1,000 times and correlated the p-values from the actual conditional analysis with those from 

the approximate conditional analysis for a range of sizes of reference samples. It is shown in 

Supplementary Figure 4 that a reference sample with a size of at least 2,000 is required and 

a size of larger than 5,000 is recommended. We also show that the results are basically 

unchanged even if the reference sample is independent of the discovery set, as long as both 

are from the same general population (Supplementary Figure 4). 

 

Multiple associated SNPs at a locus are unlikely to be in LD with a single causal variant 

Define β1 and β2 as the marginal effects of two SNPs and define h1= 2p1(1 – p1) and h2= 2p2(1 

– p2) with p1 and p2 being the MAF of the two SNPs. Assuming that these two SNPs are in 

LD with a single causal variant with effect size of β0 and MAF of p0, 

β1 = β0r01 10 / hh   

β2 = β0r02 20 / hh   

Nature Genetics: doi:10.1038/ng.2213
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where r01 and r02 are the LD correlations between the two SNPs and the causal variant, 

respectively, and h0 = 2p0(1 – p0). Therefore, the ratio between the two LD correlations is   

22110201 /=/ hβhβrr   

Given the MAF of the two SNPs and that of the causal variant, the upper limits of 2
01r  and 2

02r  

are4  

)]+)(-1/[()--1(= 01000100
2
(max)01 vppvppr 	
  

)]+)(-1/[()--1(= 02000200
2
(max)02 vppvppr  

where 0101 -= ppv  and 0202 -= ppv .	
  	
  

If we model the two SNPs simultaneously, their joint effects are  

b1 = )-(/ 120201100 rrrhhβ  

b2 = )-(/ 120102200 rrrhhβ  

where r12 is the LD correlation between the two SNPs. 

Under the assumption that the a pair of multiple associated SNPs at a locus are in LD 

with a single causal variant, we can calculate the minimum effect size of the causal variant 

that is required to generate the observed effects of the SNP markers by the following 

procedure: 

1) Calculate )]+)(-1/[()--1(== 02000200(max)0202 vppvpprr 	
  given a value of p0.For 

simplicity, here we assume that r02 is positive (the result will be the same if we 

assume it is negative).  

2)  Calculate 22110201 /= hβhβrr . If 2
01r  is larger than 2

(max)01r , both 01r  and 02r  are 

adjusted by a factor of 2211(max)02
2
(max)01 // hβhβrr . 
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3) Calculate the minimum variance explained by the causal variant required to generate 

the observed SNP effects 2
(min)00

2
(min)0 = βhq  = max[ 2

120201
2
11 )-/( rrrbh , 2

120102
2
22 )-/( rrrbh ]  

We calculated 2
(min)0q  for each pair of adjacent SNPs at the 36 loci that have multiple 

associated SNPs with height under two different assumptions: 1) the causal variants are rare 

with MAF of 0.01, 0.001 and 0.0001; 2) the causal variants are common with MAF of (p1 + 

p2) / 2.  

We shown in the following figures that it is unlikely that the adjacent multiple 

associated SNPs are caused by single causal variants especially for the SNPs with MAF > 0.1 

because otherwise the sum of variance explained over all the 36 loci is greater than the 

heritability of height (80%), and that it is theoretically possible that the single causal variants 

are common.  
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 In practice, however, it is implausible that a common causal variant is not well tagged 

by a genotyped or imputed SNP nearby but by two SNPs in different haplotype blocks. For 

example, SNPs rs4665736 and rs11694842, which are jointly significant (see table below), 

are located in two distinct haplotype blocks. It seems highly unlikely that these two SNPs are 

in LD with a single causal variant somewhere in this region according to the LD pattern 

illustrated in the figure below. 

SNP	
   Chr	
   bp	
  
Nearest	
  
gene	
   A1	
  

GIANT	
  single	
  SNP	
  MA	
  
	
  

Joint	
  analysis,	
  LD	
  from	
  ARIC	
  cohort	
  
Freq	
   β	
   P	
   qL

2	
  (%)	
   	
   Freq	
   b	
   P	
   r	
   q2	
  (%)	
  
rs4665736	
   2	
   25,041,103	
   RBJ	
   T	
   0.535	
   0.034	
   1.3E-­‐18	
   0.058	
   	
   0.533	
   0.029	
   3.7E-­‐14	
   0.123	
   0.050	
  
rs11694842	
   2	
   25,336,474	
   DNMT3A	
   A	
   0.669	
   0.028	
   2.6E-­‐12	
   	
   	
   0.660	
   0.026	
   1.1E-­‐10	
   	
   0.033	
  

 

p0	
  =	
  (p1	
  +	
  p2)	
  /	
  2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
Median	
  =	
  0.07%	
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46

65
73

6	
  

rs
11

69
48

4
2	
  

Nature Genetics: doi:10.1038/ng.2213



23	
  
	
  

References 

1.	
   Purcell,	
  S.	
  et	
  al.	
  PLINK:	
  a	
  tool	
  set	
  for	
  whole-­‐genome	
  association	
  and	
  population-­‐based	
  
linkage	
  analyses.	
  Am.	
  J.	
  Hum.	
  Genet.	
  81,	
  559-­‐75	
  (2007).	
  

2.	
   Price,	
  A.L.	
  et	
  al.	
  Long-­‐range	
  LD	
  can	
  confound	
  genome	
  scans	
  in	
  admixed	
  populations.	
  
American	
  journal	
  of	
  human	
  genetics	
  83,	
  132-­‐5;	
  author	
  reply	
  135-­‐9	
  (2008).	
  

3.	
   Ong,	
  S.H.	
  The	
  computer	
  generation	
  of	
  bivariate	
  binomial	
  variables	
  with	
  given	
  marginals	
  and	
  
correlation.	
  Communications	
  in	
  Statistics	
  -­‐	
  Simulation	
  and	
  Computation	
  21,	
  285-­‐299	
  (1992).	
  

4.	
   Wray,	
  N.R.	
  Allele	
  frequencies	
  and	
  the	
  r2	
  measure	
  of	
  linkage	
  disequilibrium:	
  impact	
  on	
  design	
  
and	
  interpretation	
  of	
  association	
  studies.	
  Twin	
  Res	
  Hum	
  Genet	
  8,	
  87-­‐94	
  (2005).	
  

	
  

The	
  Genetic	
  Investigation	
  of	
  ANthropometric	
  Traits	
  (GIANT)	
  Consortium	
  	
  
Lango	
  Allen,Hana1,	
  Estrada,Karol2,3,4,	
  Lettre,Guillaume5,6,	
  Berndt,Sonja	
  I.7,	
  Weedon,Michael	
  N.1,	
  
Rivadeneira,Fernando2,3,4,	
  Willer,Cristen	
  J.8,	
  Jackson,Anne	
  U.8,	
  Vedantam,Sailaja9,10,	
  
Raychaudhuri,Soumya11,12,	
  Ferreira,Teresa13,	
  Wood,Andrew	
  R.1,	
  Weyant,Robert	
  J.8,	
  Segrè,	
  Ayellet	
  
V.11,14,15,	
  Speliotes,Elizabeth	
  K.10,16,	
  Wheeler,Eleanor17,	
  Soranzo,Nicole17,18,	
  Park,Ju-­‐Hyun7,	
  Yang,Jian19,	
  
Gudbjartsson,Daniel20,	
  Heard-­‐Costa,Nancy	
  L.21,	
  Randall,Joshua	
  C.13,	
  Qi,Lu22,23,	
  Smith,Albert	
  
Vernon24,25,	
  Mägi,Reedik13,	
  Pastinen,Tomi26,27,28,	
  Liang,Liming29,	
  Heid,Iris	
  M.30,31,	
  Luan,Jian'an32,	
  
Thorleifsson,Gudmar20,	
  Winkler,Thomas	
  W.30,	
  Goddard,Michael	
  E.33,34,	
  Lo,Ken	
  Sin5,	
  
Palmer,Cameron9,10,	
  Workalemahu,Tsegaselassie22,	
  Aulchenko,Yurii	
  S.2,4,	
  Johansson,Åsa35,36,	
  
Zillikens,M.Carola3,	
  Feitosa,Mary	
  F.37,	
  Esko,Tõnu38,39,40,	
  Johnson,Toby41,42,43,44,	
  Ketkar,Shamika37,	
  
Kraft,Peter45,46,	
  Mangino,Massimo18,	
  Prokopenko,Inga13,47,	
  Absher,Devin48	
  ,	
  Albrecht,Eva31,	
  
Ernst,Florian49,	
  Glazer,Nicole	
  L.50,	
  Hayward,Caroline51,	
  Hottenga,Jouke-­‐Jan52,	
  Jacobs,Kevin	
  B.53,	
  
Knowles,Joshua	
  W.54,	
  Kutalik,Zoltán41,42,	
  Monda,Keri	
  L.55,	
  Polasek,Ozren56,57,	
  Preuss,Michael58,	
  
Rayner,Nigel	
  W.13,47,	
  Robertson,Neil	
  R.13,47,	
  Steinthorsdottir,Valgerdur20,	
  Tyrer,Jonathan	
  P.59,	
  
Voight,Benjamin	
  F.11,14,15,	
  Wiklund,Fredrik60,	
  Xu,Jianfeng61,	
  Zhao,Jing	
  Hua32,	
  Nyholt,Dale	
  R.62,	
  
Pellikka,Niina63,64,	
  Perola,Markus63,64,	
  Perry,John	
  R.B.1,	
  Surakka,Ida63,64,	
  Tammesoo,Mari-­‐Liis38,	
  
Altmaier,	
  Elizabeth	
  L.9,10,	
  Amin,Najaf2,	
  Aspelund,Thor24,25,	
  Bhangale,Tushar65,	
  Boucher,Gabrielle5,	
  
Chasman,Daniel	
  I.66,67,	
  Chen,Constance68,	
  Coin,Lachlan69,	
  Cooper,Matthew	
  N.70,	
  Dixon,Anna	
  L.71,	
  
Gibson,	
  Quince72,	
  Grundberg,Elin17,26,27,	
  Hao,Ke73,	
  Junttila,	
  M.	
  Juhani74,	
  Kaplan,Lee	
  M.16,67,75,	
  
Kettunen,Johannes63,64,	
  König,Inke	
  R.58,	
  Kwan,Tony26,27,	
  Lawrence,Robert	
  W.70,	
  Levinson,Douglas	
  F.76,	
  
Lorentzon,Mattias77,	
  McKnight,Barbara78,	
  Morris,Andrew	
  P.13,	
  Müller,Martina31,79,80,	
  Ngwa,Julius	
  
Suh81,	
  Purcell,Shaun14,82,83,	
  Rafelt,Suzanne84,	
  Salem,Rany	
  M.9,10,	
  Salvi,Erika85,86,	
  Sanna,Serena87,	
  
Shi,Jianxin7,	
  Sovio,Ulla69,	
  Thompson,John	
  R.88,89,	
  Turchin,Michael	
  C.9,10,	
  Vandenput,Liesbeth77,	
  
Verlaan,Dominique	
  J.26,27,	
  Vitart,Veronique51,	
  White,Charles	
  C.81,	
  Ziegler,Andreas90,	
  Almgren,Peter91,	
  
Balmforth,Anthony	
  J.92,	
  Campbell,Harry93,	
  Citterio,Lorena94,	
  De	
  Grandi,Alessandro95,	
  
Dominiczak,Anna96,	
  Duan,Jubao97,	
  Elliott,Paul69,	
  Elosua,	
  Roberto98,	
  Eriksson,Johan	
  G.99,100,101,102,103,	
  
Freimer,Nelson	
  B.104,	
  Geus,Eco	
  J.C.52,	
  Glorioso,Nicola105,	
  Haiqing,Shen72,	
  Hartikainen,Anna-­‐Liisa106,	
  
Havulinna,Aki	
  S.107,	
  Hicks,Andrew	
  A.95,	
  Hui,Jennie70,108,109,	
  Igl,Wilmar35,	
  Illig,Thomas31,	
  Jula,Antti110,	
  
Kajantie,Eero100,	
  Kilpeläinen,Tuomas	
  O.32,	
  Koiranen,Markku111,	
  Kolcic,Ivana56,	
  Koskinen,Seppo107,	
  
Kovacs,Peter112,	
  Laitinen,Jaana113,	
  Liu,Jianjun114,	
  Lokki,Marja-­‐Liisa115,	
  Marusic,Ana116,	
  
Maschio,Andrea87,	
  Meitinger,Thomas117,118,	
  Mulas,Antonella87,	
  Paré,Guillaume119,	
  Parker,Alex	
  N.120,	
  
Peden,John	
  F.13,121,	
  Petersmann,Astrid122,	
  Pichler,Irene95,	
  Pietiläinen,Kirsi	
  H.123,124,	
  Pouta,Anneli106,125,	
  
Ridderstråle,Martin126,	
  Rotter,Jerome	
  I.127,	
  Sambrook,Jennifer	
  G.128,129,	
  Sanders,Alan	
  R.97,	
  
Schmidt,Carsten	
  Oliver130,	
  Sinisalo,Juha131,	
  Smit,Jan	
  H.132,	
  Stringham,Heather	
  M.8,	
  Walters,G.Bragi20,	
  
Widen,Elisabeth63,	
  Wild,Sarah	
  H.93,	
  Willemsen,Gonneke52,	
  Zagato,Laura94,	
  Zgaga,Lina56,	
  
Zitting,Paavo133,	
  Alavere,Helene38,	
  Farrall,Martin13,121,134,	
  McArdle,Wendy	
  L.135,	
  Nelis,Mari38,39,40,	
  
Peters,Marjolein	
  J.3,4,	
  Ripatti,Samuli63,64,	
  van	
  Meurs,Joyce	
  B.J.2,3,4,	
  Aben,Katja	
  K.136,	
  Ardlie,Kristin	
  G11,	
  
Beckmann,Jacques	
  S.41,137,	
  Beilby,John	
  P.108,109,138,	
  Bergman,Richard	
  N.139,	
  Bergmann,Sven41,42,	
  

Nature Genetics: doi:10.1038/ng.2213



24	
  
	
  

Collins,Francis	
  S.140,	
  Cusi,Daniele85,	
  den	
  Heijer,Martin141,	
  Eiriksdottir,Gudny24,	
  Gejman,Pablo	
  V.97,	
  
Hall,Alistair	
  S.92,	
  Hamsten,Anders142,	
  Huikuri,Heikki	
  V.74,74,	
  Iribarren,Carlos143,144,	
  Kähönen,Mika145,	
  
Kaprio,Jaakko63,123,146,	
  Kathiresan,Sekar11,14,147,148,149,	
  Kiemeney,Lambertus136,150,151,	
  Kocher,Thomas152,	
  
Launer,Lenore	
  J.153,	
  Lehtimäki,Terho154,	
  Melander,Olle126,	
  Mosley	
  Jr,Tom	
  H.155,	
  Musk,Arthur	
  W.109,156,	
  
Nieminen,Markku	
  S.131,131,	
  O'Donnell,Christopher	
  J.148,157,	
  Ohlsson,Claes77,	
  Oostra,Ben158,	
  Palmer,Lyle	
  
J.70,109,	
  Raitakari,Olli159,	
  Ridker,Paul	
  M.66,67,	
  Rioux,John	
  D.5,6,	
  Rissanen,Aila124,	
  Rivolta,Carlo41,	
  
Schunkert,Heribert160,	
  Shuldiner,Alan	
  R.72,161,	
  Siscovick,David	
  S.162,163,	
  Stumvoll,Michael164,165,	
  
Tönjes,Anke164,166,	
  Tuomilehto,Jaakko167,168,169,	
  van	
  Ommen,Gert-­‐Jan170,	
  Viikari,Jorma171,	
  
Heath,Andrew	
  C.172,	
  Martin,Nicholas	
  G.173,	
  Montgomery,Grant	
  W.174	
  ,	
  Province,Michael	
  A.37,175,	
  
Kayser,Manfred176,	
  Arnold,Alice	
  M.78,177,	
  Atwood,Larry	
  D.21,	
  Boerwinkle,Eric178,	
  Chanock,Stephen	
  J.7,	
  
Deloukas,Panos17,	
  Gieger,Christian31,	
  Grönberg,Henrik60,	
  Hall,Per60,	
  Hattersley,Andrew	
  T.1,	
  
Hengstenberg,Christian179,180,	
  Hoffman,Wolfgang130,	
  Lathrop,G.Mark181,	
  Salomaa,Veikko107,	
  
Schreiber,Stefan182,	
  Uda,Manuela87,	
  Waterworth,Dawn183,	
  Wright,Alan	
  F.51,	
  Assimes,Themistocles	
  
L.54,	
  Barroso,Inês17,184,	
  Hofman,Albert2,4,	
  Mohlke,Karen	
  L.185,	
  Boomsma,Dorret	
  I.52,	
  Caulfield,Mark	
  J.44,	
  
Cupples,L.Adrienne81,	
  Erdmann,Jeanette160,	
  Fox,Caroline	
  S.186,	
  Gudnason,Vilmundur24,25,	
  
Gyllensten,Ulf35,	
  Harris,Tamara	
  B.153,	
  Hayes,Richard	
  B.187,	
  Jarvelin,Marjo-­‐Riitta69,111,125,188,	
  
Mooser,Vincent183,	
  Munroe,Patricia	
  B.44,	
  Ouwehand,Willem	
  H.17,128,129,	
  Penninx,Brenda	
  W.132,189,190,	
  
Pramstaller,Peter	
  P.95,191,192,	
  Quertermous,Thomas54,	
  Rudan,Igor51,116	
  ,	
  Samani,Nilesh	
  J.84,88,	
  
Spector,Timothy	
  D.18,	
  Völzke,Henry130,	
  Watkins,	
  Hugh	
  on	
  behalf	
  of	
  Procardis	
  Consortium13,121,	
  
Wilson,James	
  F.93,	
  Groop,Leif	
  C.91,	
  Haritunians,Talin127,	
  Hu,Frank	
  B.22,23,45,	
  Kaplan,Robert	
  C.193,	
  
Metspalu,Andres38,39,40,	
  North,Kari	
  E.55,194,	
  Schlessinger,David195,	
  Wareham,Nicholas	
  J.32,	
  
Hunter,David	
  J.22,23,45,	
  O'Connell,Jeffrey	
  R.72,	
  Strachan,David	
  P.196,	
  Wichmann,H.-­‐Erich31,80,197,	
  
Borecki,Ingrid	
  B.37,175,	
  van	
  Duijn,Cornelia	
  M.2,4,	
  Schadt,Eric	
  E.198,199,	
  Thorsteinsdottir,Unnur20,200,	
  
Peltonen,Leena17,63,64,82,201,	
  Uitterlinden,André2,3,4,	
  Visscher,Peter	
  M.19,	
  Chatterjee,Nilanjan7,	
  
Loos,Ruth	
  J.F.32,	
  Boehnke,Michael8,	
  McCarthy,Mark	
  I.13,47,202,	
  Ingelsson,Erik60,	
  Lindgren,Cecilia	
  M.13,47,	
  
Abecasis,Gonçalo	
  R.8,	
  Stefansson,Kari20,200,	
  Frayling,Timothy	
  M.1,	
  Hirschhorn,Joel	
  N.9,10,203	
  
	
  
Affiliations	
  
	
  
1.	
  Genetics	
  of	
  Complex	
  Traits,	
  Peninsula	
  College	
  of	
  Medicine	
  and	
  Dentistry,	
  University	
  of	
  Exeter,	
  Exeter,	
  EX1	
  2LU,	
  UK	
  
2.	
  Department	
  of	
  Epidemiology,	
  Erasmus	
  MC,	
  Rotterdam,	
  3015GE,	
  The	
  Netherlands	
  
3.	
  Department	
  of	
  Internal	
  Medicine,	
  Erasmus	
  MC,	
  Rotterdam,	
  3015GE,	
  The	
  Netherlands	
  
4.	
  Netherlands	
  Genomics	
  Initiative	
  (NGI)-­‐sponsored	
  Netherlands	
  Consortium	
  for	
  Healthy	
  Aging	
  (NCHA)	
  
5.	
  Montreal	
  Heart	
  Institute,	
  Montreal,	
  Quebec,	
  H1T	
  1C8,	
  Canada	
  
6.	
  Department	
  of	
  Medicine,	
  Université	
  de	
  Montréal,	
  Montreal,	
  Quebec,	
  H3T	
  1J4,	
  Canada	
  
7.	
  Division	
  of	
  Cancer	
  Epidemiology	
  and	
  Genetics,	
  National	
  Cancer	
  Institute,	
  National	
  Institutes	
  of	
  Health,	
  Department	
  of	
  Health	
  and	
  Human	
  

Services,	
  Bethesda,	
  Maryland	
  20892,	
  USA	
  
8.	
  Department	
  of	
  Biostatistics,	
  Center	
  for	
  Statistical	
  Genetics,	
  University	
  of	
  Michigan,	
  Ann	
  Arbor,	
  Michigan	
  48109,	
  USA	
  
9.	
  Divisions	
  of	
  Genetics	
  and	
  Endocrinology	
  and	
  Program	
  in	
  Genomics,	
  Children's	
  Hospital,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
10.	
  Metabolism	
  Initiative	
  and	
  Program	
  in	
  Medical	
  and	
  Population	
  Genetics,	
  Broad	
  Institute,	
  Cambridge,	
  Massachusetts	
  02142,	
  USA	
  
11.	
  Program	
  in	
  Medical	
  and	
  Population	
  Genetics,	
  Broad	
  Institute	
  of	
  Harvard	
  and	
  Massachusetts	
  Institute	
  of	
  Technology,	
  Cambridge,	
  

Massachusetts	
  02142,	
  USA	
  
12.	
  Division	
  of	
  Rheumatology,	
  Immunology	
  and	
  Allergy,	
  Brigham	
  and	
  Women's	
  Hospital,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  

02115	
  USA	
  
13.	
  Wellcome	
  Trust	
  Centre	
  for	
  Human	
  Genetics,	
  University	
  of	
  Oxford,	
  Oxford,	
  OX3	
  7BN,	
  UK	
  
14.	
  Center	
  for	
  Human	
  Genetic	
  Research,	
  Massachusetts	
  General	
  Hospital,	
  Boston,	
  Massachusetts	
  02114,	
  USA.	
  
15.	
  Department	
  of	
  Molecular	
  Biology,	
  Massachusetts	
  General	
  Hospital,	
  Boston,	
  Massachusetts	
  02114,	
  USA	
  
16.	
  Division	
  of	
  Gastroenterology,	
  Massachusetts	
  General	
  Hospital,	
  Boston,	
  Massachusetts	
  02114,	
  USA	
  
17.	
  Wellcome	
  Trust	
  Sanger	
  Institute,	
  Hinxton,	
  Cambridge,	
  CB10	
  1SA,	
  UK	
  
18.	
  Department	
  of	
  Twin	
  Research	
  and	
  Genetic	
  Epidemiology,	
  King's	
  College	
  London,	
  Lambeth	
  Palace	
  Rd,	
  London,	
  SE1	
  7EH,	
  UK	
  
19.	
  Queensland	
  Statistical	
  Genetics	
  Laboratory,	
  Queensland	
  Institute	
  of	
  Medical	
  Research,	
  Queensland	
  4006,	
  Australia	
  
20.	
  deCODE	
  Genetics,	
  101	
  Reykjavik,	
  Iceland	
  
21.	
  Department	
  of	
  Neurology,	
  Boston	
  University	
  School	
  of	
  Medicine,	
  Boston,	
  Massachusetts	
  02118,	
  USA	
  
22.	
  Department	
  of	
  Nutrition,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
23.	
  Channing	
  Laboratory,	
  Department	
  of	
  Medicine,	
  Brigham	
  and	
  Women's	
  Hospital	
  and	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  

02115,	
  USA	
  
24.	
  Icelandic	
  Heart	
  Association,	
  Kopavogur,	
  Iceland	
  
25.	
  University	
  of	
  Iceland,	
  Reykjavik,	
  Iceland	
  
26.	
  McGill	
  University	
  and	
  Genome	
  Québec	
  Innovation	
  Centre,	
  Montréal,	
  Québec	
  H3A	
  1A4,	
  Canada.	
  
27.	
  Department	
  of	
  Human	
  Genetics,	
  McGill	
  University	
  Health	
  Centre,	
  McGill	
  University,	
  Montréal,	
  Québec	
  H3G	
  1A4,	
  Canada	
  

Nature Genetics: doi:10.1038/ng.2213



25	
  
	
  

28.	
  Department	
  of	
  Medical	
  Genetics,	
  McGill	
  University	
  Health	
  Centre,	
  McGill	
  University,	
  Montréal,	
  Québec	
  H3G	
  1A4,	
  Canada	
  
29.	
  Departments	
  of	
  Epidemiology	
  and	
  Biostatistics,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  Cambridge,	
  Massachusetts	
  02138,	
  USA	
  
30.	
  Regensburg	
  University	
  Medical	
  Center,	
  Department	
  of	
  Epidemiology	
  and	
  Preventive	
  Medicine,	
  93053	
  Regensburg,	
  Germany	
  
31.	
  Institute	
  of	
  Epidemiology,	
  Helmholtz	
  Zentrum	
  München	
  -­‐	
  German	
  Research	
  Center	
  for	
  Environmental	
  Health,	
  85764	
  Neuherberg,	
  

Germany	
  
32.	
  MRC	
  Epidemiology	
  Unit,	
  Institute	
  of	
  Metabolic	
  Science,	
  Addenbrooke's	
  Hospital,	
  Cambridge,	
  CB2	
  0QQ,	
  UK	
  
33.	
  University	
  of	
  Melbourne,	
  Parkville	
  3010,	
  Australia	
  
34.	
  Department	
  of	
  Primary	
  Industries,	
  Melbourne,	
  Victoria	
  3001,	
  Australia	
  
35.	
  Department	
  of	
  Genetics	
  and	
  Pathology,	
  Rudbeck	
  Laboratory,	
  University	
  of	
  Uppsala,	
  SE-­‐75185	
  Uppsala,	
  Sweden	
  
36.	
  Department	
  of	
  Cancer	
  Research	
  and	
  Molecular	
  Medicine,	
  Faculty	
  of	
  Medicine,	
  Norwegian	
  University	
  of	
  Science	
  and	
  Technology	
  

(NTNU),	
  Trondheim,	
  N-­‐7489,	
  Norway	
  
37.	
  Department	
  of	
  Genetics,	
  Washington	
  University	
  School	
  of	
  Medicine,	
  St	
  Louis,	
  Missouri	
  63110,	
  USA	
  
38.	
  Estonian	
  Genome	
  Center,	
  University	
  of	
  Tartu,	
  Tartu	
  50410,	
  Estonia	
  
39.	
  Estonian	
  Biocenter,	
  Tartu	
  51010,	
  Estonia	
  
40.	
  Institute	
  of	
  Molecular	
  and	
  Cell	
  Biology,	
  University	
  of	
  Tartu,	
  Tartu	
  51010,	
  Estonia	
  
41.	
  Department	
  of	
  Medical	
  Genetics,	
  University	
  of	
  Lausanne,	
  1005	
  Lausanne,	
  Switzerland	
  
42.	
  Swiss	
  Institute	
  of	
  Bioinformatics,	
  1015	
  Lausanne,	
  Switzerland	
  
43.	
  Clinical	
  Pharmacology,	
  William	
  Harvey	
  Research	
  Institute,	
  Barts	
  and	
  The	
  London	
  School	
  of	
  Medicine	
  and	
  Dentistry,	
  Queen	
  Mary,	
  

University	
  of	
  London,	
  London,	
  UK	
  
44.	
  Clinical	
  Pharmacology	
  and	
  Barts	
  and	
  The	
  London	
  Genome	
  Centre,	
  William	
  Harvey	
  Research	
  Institute,	
  Barts	
  and	
  The	
  London	
  School	
  of	
  

Medicine	
  and	
  Dentistry,	
  Queen	
  Mary	
  University	
  of	
  London,	
  Charterhouse	
  Square,	
  London	
  EC1M	
  6BQ,	
  UK	
  
45.	
  Department	
  of	
  Epidemiology,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
46.	
  Department	
  of	
  Biostatistics,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
47.	
  Oxford	
  Centre	
  for	
  Diabetes,	
  Endocrinology	
  and	
  Metabolism,	
  University	
  of	
  Oxford,	
  Oxford,	
  OX3	
  7LJ,	
  UK	
  
48.	
  Hudson	
  Alpha	
  Institute	
  for	
  Biotechnology,	
  Huntsville,	
  Alabama	
  35806,	
  USA	
  
49.	
  Interfaculty	
  Institute	
  for	
  Genetics	
  and	
  Functional	
  Genomics,	
  Ernst-­‐Moritz-­‐Arndt-­‐University	
  Greifswald,	
  17487	
  Greifswald,	
  Germany	
  
50.	
  Cardiovascular	
  Health	
  Resarch	
  Unit	
  and	
  Department	
  of	
  Medicine,	
  University	
  of	
  Washington,	
  Seattle,	
  Washington	
  98101,	
  USA	
  
51.	
  MRC	
  Human	
  Genetics	
  Unit,	
  Institute	
  for	
  Genetics	
  and	
  Molecular	
  Medicine,	
  Western	
  General	
  Hospital,	
  Edinburgh,	
  EH4	
  2XU,	
  Scotland,	
  

UK	
  
52.	
  Department	
  of	
  Biological	
  Psychology,	
  VU	
  University	
  Amsterdam,	
  1081	
  BT	
  Amsterdam,	
  The	
  Netherlands	
  
53.	
  Core	
  Genotyping	
  Facility,	
  SAIC-­‐Frederick,	
  Inc.,	
  NCI-­‐Frederick,	
  Frederick,	
  Maryland	
  21702,	
  USA	
  
54.	
  Department	
  of	
  Medicine,	
  Stanford	
  University	
  School	
  of	
  Medicine,	
  Stanford,	
  California	
  94305,	
  USA	
  
55.	
  Department	
  of	
  Epidemiology,	
  School	
  of	
  Public	
  Health,	
  University	
  of	
  North	
  Carolina	
  at	
  Chapel	
  Hill,	
  Chapel	
  Hill,	
  North	
  Carolina	
  27514	
  USA	
  
56.	
  Andrija	
  Stampar	
  School	
  of	
  Public	
  Health,	
  Medical	
  School,	
  University	
  of	
  Zagreb,	
  10000	
  Zagreb,	
  Croatia	
  
57.	
  Gen-­‐Info	
  Ltd,	
  10000	
  Zagreb,	
  Croatia	
  
58.	
  Universität	
  zu	
  Lübeck,	
  Institut	
  für	
  Medizinische	
  Biometrie	
  und	
  Statistik,	
  23562	
  Lübeck,	
  Germany	
  
59.	
  Department	
  of	
  Oncology,	
  University	
  of	
  Cambridge,	
  Cambridge,	
  CB1	
  8RN,	
  UK	
  
60.	
  Department	
  of	
  Medical	
  Epidemiology	
  and	
  Biostatistics,	
  Karolinska	
  Institutet,	
  171	
  77	
  Stockholm,	
  Sweden	
  
61.	
  Center	
  for	
  Human	
  Genomics,	
  Wake	
  Forest	
  University,	
  Winston-­‐Salem,	
  North	
  Carolina	
  27157,	
  USA	
  
62.	
  Neurogenetics	
  Laboratory,	
  Queensland	
  Institute	
  of	
  Medical	
  Research,	
  Queensland	
  4006,	
  Australia	
  
63.	
  Institute	
  for	
  Molecular	
  Medicine	
  Finland	
  (FIMM),	
  University	
  of	
  Helsinki,	
  00014,	
  Helsinki,	
  Finland	
  
64.	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  Department	
  of	
  Chronic	
  Disease	
  Prevention,	
  Unit	
  of	
  Public	
  Health	
  Genomics,	
  00014,	
  Helsinki,	
  

Finland	
  
65.	
  Department	
  of	
  Genome	
  Sciences,	
  University	
  of	
  Washington,	
  Seattle,	
  98195	
  Washington,	
  USA	
  
66.	
  Division	
  of	
  Preventive	
  Medicine,	
  Brigham	
  and	
  Women's	
  Hospital,	
  Boston,	
  Massachusetts	
  02215,	
  USA	
  
67.	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
68.	
  Program	
  in	
  Molecular	
  and	
  Genetic	
  Epidemiology,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
69.	
  Department	
  of	
  Epidemiology	
  and	
  Biostatistics,	
  School	
  of	
  Public	
  Health,	
  Faculty	
  of	
  Medicine,	
  Imperial	
  College	
  London,	
  London,	
  W2	
  1PG	
  ,	
  

UK	
  
70.	
  Centre	
  for	
  Genetic	
  Epidemiology	
  and	
  Biostatistics,	
  University	
  of	
  Western	
  Australia,	
  Crawley,	
  Western	
  Australia	
  6009,	
  Australia	
  
71.	
  Royal	
  National	
  Hospital	
  for	
  Rheumatic	
  Diseases	
  and	
  University	
  of	
  Bath,	
  Bath,	
  BA1	
  1RL,	
  UK	
  
72.	
  Department	
  of	
  Medicine,	
  University	
  of	
  Maryland	
  School	
  of	
  Medicine,	
  Baltimore,	
  Maryland	
  21201,	
  USA	
  
73.	
  Genetics	
  Department,	
  Rosetta	
  Inpharmatics,	
  a	
  Wholly	
  Owned	
  Subsidiary	
  of	
  Merck	
  &	
  Co.	
  Inc.,	
  Seattle,	
  Washington	
  98109,	
  USA	
  
74.	
  Department	
  of	
  Internal	
  Medicine,	
  University	
  of	
  Oulu,	
  90014	
  Oulu,	
  Finland	
  
75.	
  MGH	
  Weight	
  Center,	
  Massachusetts	
  General	
  Hospital,	
  Boston,	
  Massachusetts	
  02114,	
  USA	
  
76.	
  Stanford	
  University	
  School	
  of	
  Medicine,	
  Stanford,	
  California	
  93405,	
  USA	
  
77.	
  Department	
  of	
  Internal	
  Medicine,	
  Institute	
  of	
  Medicine,	
  Sahlgrenska	
  Academy,	
  University	
  of	
  Gothenburg,	
  413	
  45	
  Gothenburg,	
  Sweden	
  
78.	
  Departments	
  of	
  Biostatistics,	
  University	
  of	
  Washington,	
  Seattle,	
  Washington	
  98195,	
  USA	
  
79.	
  Ludwig-­‐Maximilians-­‐University,	
  Department	
  of	
  Medicine	
  I,	
  University	
  Hospital	
  Grosshadern,	
  81377	
  Munich,	
  Germany	
  
80.	
  Ludwig-­‐Maximilians-­‐Universität,	
  Institute	
  of	
  Medical	
  Informatics,	
  Biometry	
  and	
  Epidemiology,	
  Chair	
  of	
  Epidemiology,	
  81377	
  Munich,	
  

Germany	
  
81.	
  Department	
  of	
  Biostatistics,	
  Boston	
  University	
  School	
  of	
  Public	
  Health,	
  Boston,	
  Massachusetts	
  02118,	
  USA	
  
82.	
  The	
  Broad	
  Institute	
  of	
  Harvard	
  and	
  MIT,	
  Cambridge,	
  Massachusetts	
  02142,	
  USA	
  
83.	
  Department	
  of	
  Psychiatry,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
84.	
  Department	
  of	
  Cardiovascular	
  Sciences,	
  University	
  of	
  Leicester,	
  Glenfield	
  Hospital,	
  Leicester,	
  LE3	
  9QP,	
  UK	
  
85.	
  University	
  of	
  Milan,	
  Department	
  of	
  Medicine,	
  Surgery	
  and	
  Dentistry,	
  20139	
  Milano,	
  Italy	
  
86.	
  KOS	
  Genetic	
  Srl,	
  20123	
  Milan,	
  Italy	
  
87.	
  Istituto	
  di	
  Neurogenetica	
  e	
  Neurofarmacologia	
  del	
  CNR,	
  Monserrato,	
  09042,	
  Cagliari,	
  Italy	
  
88.	
  Leicester	
  NIHR	
  Biomedical	
  Research	
  Unit	
  in	
  Cardiovascular	
  Disease,	
  Glenfield	
  Hospital,	
  Leicester,	
  LE3	
  9QP,	
  UK	
  
89.	
  Department	
  of	
  Health	
  Sciences,	
  University	
  of	
  Leicester,	
  University	
  Road,	
  Leicester,	
  LE1	
  7RH,	
  UK	
  
90.	
  Universität	
  zu	
  Lübeck,	
  Institut	
  für	
  Medizinische	
  Biometrie	
  und	
  Statistik,	
  23562	
  Lübeck,	
  Germany	
  

Nature Genetics: doi:10.1038/ng.2213



26	
  
	
  

91.	
  Lund	
  University	
  Diabetes	
  Centre,	
  Department	
  of	
  Clinical	
  Sciences,	
  Lund	
  University,	
  20502	
  Malmö,	
  Sweden	
  
92.	
  Multidisciplinary	
  Cardiovascular	
  Research	
  Centre	
  (MCRC),	
  Leeds	
  Institute	
  of	
  Genetics,	
  Health	
  and	
  Therapeutics	
  (LIGHT),	
  University	
  of	
  

Leeds,	
  Leeds	
  LS2	
  9JT,	
  UK	
  
93.	
  Centre	
  for	
  Population	
  Health	
  Sciences,	
  University	
  of	
  Edinburgh,	
  Teviot	
  Place,	
  Edinburgh,	
  EH8	
  9AG,	
  Scotland	
  
94.	
  University	
  Vita-­‐Salute	
  San	
  Raffaele,	
  Division	
  of	
  Nephrology	
  and	
  Dialysis,	
  20132	
  Milan,	
  Italy	
  
95.	
  Institute	
  of	
  Genetic	
  Medicine,	
  European	
  Academy	
  Bozen/Bolzano	
  (EURAC),	
  Bolzano/Bozen,	
  39100,	
  Italy.	
  Affiliated	
  Institute	
  of	
  the	
  

University	
  of	
  Lübeck,	
  Lübeck,	
  Germany.	
  
96.	
  British	
  Heart	
  Foundation	
  Glasgow	
  Cardiovascular	
  Research	
  Centre,	
  University	
  of	
  Glasgow,	
  Glasgow,	
  G12	
  8TA,	
  UK	
  
97.	
  Northshore	
  University	
  Healthsystem,	
  Evanston,	
  Ilinois	
  60201,	
  USA	
  
98.	
  Cardiovascular	
  Epidemiology	
  and	
  Genetics,	
  Institut	
  Municipal	
  D'investigacio	
  Medica	
  and	
  CIBER	
  Epidemiología	
  y	
  Salud	
  Pública,	
  

Barcelona,	
  Spain	
  
99.	
  Department	
  of	
  General	
  Practice	
  and	
  Primary	
  health	
  Care,	
  University	
  of	
  Helsinki,	
  Helsinki,	
  Finland	
  
100.	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  00271	
  Helsinki,	
  Finland	
  
101.	
  Helsinki	
  University	
  Central	
  Hospital,	
  Unit	
  of	
  General	
  Practice,	
  00280	
  Helsinki,	
  Finland	
  
102.	
  Folkhalsan	
  Research	
  Centre,	
  00250	
  Helsinki,	
  Finland	
  
103.	
  Vasa	
  Central	
  Hospital,	
  65130	
  Vasa,	
  Finland	
  
104.	
  Center	
  for	
  Neurobehavioral	
  Genetics,	
  University	
  of	
  California,	
  Los	
  Angeles,	
  California	
  90095,	
  USA	
  
105.	
  Hypertension	
  and	
  Cardiovascular	
  Prevention	
  Center,	
  University	
  of	
  Sassari,	
  07100	
  Sassari,	
  Italy	
  
106.	
  Department	
  of	
  Clinical	
  Sciences/Obstetrics	
  and	
  Gynecology,	
  University	
  of	
  Oulu,	
  90014	
  Oulu,	
  Finland	
  
107.	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  Department	
  of	
  Chronic	
  Disease	
  Prevention,	
  Chronic	
  Disease	
  Epidemiology	
  and	
  Prevention	
  

Unit,	
  00014,	
  Helsinki,	
  Finland	
  
108.	
  PathWest	
  Laboratory	
  of	
  Western	
  Australia,	
  Department	
  of	
  Molecular	
  Genetics,	
  J	
  Block,	
  QEII	
  Medical	
  Centre,	
  Nedlands,	
  Western	
  

Australia	
  6009,	
  Australia	
  
109.	
  Busselton	
  Population	
  Medical	
  Research	
  Foundation	
  Inc.,	
  Sir	
  Charles	
  Gairdner	
  Hospital,	
  Nedlands,	
  Western	
  Australia	
  6009,	
  Australia	
  
110.	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  Department	
  of	
  Chronic	
  Disease	
  Prevention,	
  Population	
  Studies	
  Unit,	
  20720	
  Turku,	
  Finland	
  
111.	
  Institute	
  of	
  Health	
  Sciences,	
  University	
  of	
  Oulu,	
  90014	
  Oulu,	
  Finland	
  
112.	
  Interdisciplinary	
  Centre	
  for	
  Clinical	
  Research,	
  University	
  of	
  Leipzig,	
  04103	
  Leipzig,	
  Germany	
  
113.	
  Finnish	
  Institute	
  of	
  Occupational	
  Health,	
  90220	
  Oulu,	
  Finland	
  
114.	
  Human	
  Genetics,	
  Genome	
  Institute	
  of	
  Singapore,	
  Singapore	
  138672,	
  Singapore	
  
115.	
  Transplantation	
  Laboratory,	
  Haartman	
  Institute,	
  University	
  of	
  Helsinki,	
  00014,	
  Helsinki,	
  Finland	
  
116.	
  Croatian	
  Centre	
  for	
  Global	
  Health,	
  School	
  of	
  Medicine,	
  University	
  of	
  Split,	
  Split	
  21000,	
  Croatia	
  
117.	
  Institute	
  of	
  Human	
  Genetics,	
  Klinikum	
  rechts	
  der	
  Isar	
  der	
  Technischen	
  Universität	
  München,	
  81675	
  Munich,	
  Germany	
  
118.	
  Institute	
  of	
  Human	
  Genetics,	
  Helmholtz	
  Zentrum	
  München	
  -­‐	
  German	
  Research	
  Center	
  for	
  Environmental	
  Health,	
  85764	
  Neuherberg,	
  

Germany	
  
119.	
  Department	
  of	
  Pathology	
  and	
  Molecular	
  Medicine,	
  McMaster	
  University,	
  Hamilton,	
  Ontario	
  L8N3Z5,	
  Canada	
  
120.	
  Amgen,	
  Cambridge,	
  Massachusetts	
  02139,	
  USA	
  
121.	
  Department	
  of	
  Cardiovascular	
  Medicine,	
  University	
  of	
  Oxford,	
  Level	
  6	
  West	
  Wing,	
  John	
  Radcliffe	
  Hospital,	
  Headley	
  Way,	
  Headington,	
  

Oxford,	
  OX3	
  9DU	
  
122.	
  Institut	
  für	
  Klinische	
  Chemie	
  und	
  Laboratoriumsmedizin,	
  Universität	
  Greifswald,	
  17475	
  Greifswald,	
  Germany	
  
123.	
  Finnish	
  Twin	
  Cohort	
  Study,	
  Department	
  of	
  Public	
  Health,	
  University	
  of	
  Helsinki,	
  	
  

00014,	
  Helsinki,	
  Finland	
  
124.	
  Obesity	
  Research	
  unit,	
  Department	
  of	
  Psychiatry,	
  Helsinki	
  University	
  Central	
  Hospital,	
  Helsinki,	
  Finland	
  
125.	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  90101	
  Oulu,	
  Finland	
  
126.	
  Department	
  of	
  Clinical	
  Sciences,	
  Lund	
  University,	
  20502	
  Malmö,	
  Sweden	
  
127.	
  Medical	
  Genetics	
  Institute,	
  Cedars-­‐Sinai	
  Medical	
  Center,	
  Los	
  Angeles,	
  California	
  90048,	
  USA	
  
128.	
  Department	
  of	
  Haematology,	
  University	
  of	
  Cambridge,	
  Cambridge	
  CB2	
  0PT,	
  UK	
  
129.	
  NHS	
  Blood	
  and	
  Transplant,	
  Cambridge	
  Centre,	
  Cambridge,	
  CB2	
  0PT,	
  UK	
  
130.	
  Institut	
  für	
  Community	
  Medicine,	
  17489	
  Greifswald,	
  Germany	
  
131.	
  Division	
  of	
  Cardiology,	
  Cardiovascular	
  Laboratory,	
  Helsinki	
  University	
  Central	
  Hospital,	
  00029	
  Helsinki,	
  Finland	
  
132.	
  Department	
  of	
  Psychiatry/EMGO	
  Institute,	
  VU	
  University	
  Medical	
  Center,	
  1081	
  BT	
  Amsterdam,	
  The	
  Netherlands	
  
133.	
  Department	
  of	
  Psychiatrics,	
  Lapland	
  Central	
  Hospital,	
  96101	
  Rovaniemi,	
  Finland	
  
134.	
  Cardiovascular	
  Medicine,	
  University	
  of	
  Oxford,	
  Wellcome	
  Trust	
  Centre	
  for	
  Human	
  Genetics,	
  Oxford,	
  OX3	
  7BN,	
  UK	
  
135.	
  Avon	
  Longitudinal	
  Study	
  of	
  Parents	
  and	
  Children	
  (ALSPAC)	
  Laboratory,	
  Department	
  of	
  Social	
  Medicine,	
  University	
  of	
  Bristol,	
  Bristol,	
  

BS8	
  2BN,	
  UK	
  
136.	
  Comprehensive	
  Cancer	
  Center	
  East,	
  6501	
  BG	
  Nijmegen,	
  The	
  Netherlands	
  
137.	
  Service	
  of	
  Medical	
  Genetics,	
  Centre	
  Hospitalier	
  Universitaire	
  Vaudois	
  (CHUV)	
  University	
  Hospital,	
  1011	
  Lausanne,	
  Switzerland	
  
138.	
  School	
  of	
  Pathology	
  and	
  Laboratory	
  Medicine,	
  University	
  of	
  Western	
  Australia,	
  Nedlands,	
  Western	
  Australia	
  6009,Australia	
  
139.	
  Department	
  of	
  Physiology	
  and	
  Biophysics,	
  Keck	
  School	
  of	
  Medicine,	
  University	
  of	
  Southern	
  California,	
  Los	
  Angeles,	
  California	
  90033,	
  

USA	
  
140.	
  National	
  Human	
  Genome	
  Research	
  Institute,	
  National	
  Institutes	
  of	
  Health,	
  Bethesda,	
  Maryland	
  20892,	
  USA	
  
141.	
  Department	
  of	
  Endocrinology,	
  Radboud	
  University	
  Nijmegen	
  Medical	
  Centre,	
  6500	
  HB	
  Nijmegen,	
  The	
  Netherlands	
  
142.	
  Atherosclerosis	
  Research	
  Unit,	
  Department	
  of	
  Medicine,	
  Solna,Karolinska	
  Institutet,	
  Karolinska	
  University	
  Hospital,	
  171	
  76	
  Stockholm,	
  

Sweden	
  
143.	
  Division	
  of	
  Research,	
  Kaiser	
  Permanente	
  Northern	
  California,	
  Oakland,	
  California	
  94612,	
  USA	
  
144.	
  Department	
  of	
  Epidemiology	
  and	
  Biostatistics,	
  University	
  of	
  California,	
  San	
  Francisco,	
  San	
  Francisco,	
  California	
  94107,	
  USA	
  
145.	
  Department	
  of	
  Clinical	
  Physiology,	
  University	
  of	
  Tampere	
  and	
  Tampere	
  University	
  Hospital,	
  33520	
  Tampere,	
  Finland;	
  
146.	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  Department	
  of	
  Mental	
  Health	
  and	
  Substance	
  Abuse	
  Services,	
  Unit	
  for	
  Child	
  and	
  Adolescent	
  

Mental	
  Health,	
  00271	
  Helsinki,	
  Finland	
  
147.	
  Cardiovascular	
  Research	
  Center	
  and	
  Cardiology	
  Division,	
  Massachusetts	
  General	
  Hospital,	
  Boston,	
  Massachusetts	
  02114,	
  USA.	
  
148.	
  Framingham	
  Heart	
  Study	
  of	
  the	
  National,	
  Heart,	
  Lung,	
  and	
  Blood	
  Institute	
  and	
  Boston	
  University,	
  Framingham,	
  Massachusetts	
  01702,	
  

USA	
  

Nature Genetics: doi:10.1038/ng.2213



27	
  
	
  

149.	
  Department	
  of	
  Medicine,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
150.	
  Department	
  of	
  Epidemiology,	
  Biostatistics	
  and	
  HTA,	
  Radboud	
  University	
  Nijmegen	
  Medical	
  Centre,	
  6500	
  HB	
  Nijmegen,	
  The	
  

Netherlands	
  
151.	
  Department	
  of	
  Urology,	
  Radboud	
  University	
  Nijmegen	
  Medical	
  Centre,	
  6500	
  HB	
  Nijmegen,	
  The	
  Netherlands	
  
152.	
  Zentrum	
  für	
  Zahn-­‐,	
  Mund-­‐	
  und	
  Kieferheilkunde,	
  17489	
  Greifswald,	
  Germany	
  
153.	
  Laboratory	
  of	
  Epidemiology,	
  Demography,	
  Biometry,	
  National	
  Institute	
  on	
  Aging,	
  National	
  Institutes	
  of	
  Health,	
  Bethesda,	
  Maryland	
  

20892,	
  USA	
  
154.	
  Department	
  of	
  Clinical	
  Chemistry,	
  University	
  of	
  Tampere	
  and	
  Tampere	
  University	
  Hospital,	
  33520	
  Tampere,	
  Finland	
  
155.	
  Department	
  of	
  Medicine,	
  Division	
  of	
  Geriatrics,	
  University	
  of	
  Mississippi	
  Medical	
  Center,	
  Jackson,	
  Mississippi	
  39216,	
  USA	
  
156.	
  School	
  of	
  Medicine	
  and	
  Pharmacology,	
  University	
  of	
  Western	
  Australia,	
  Perth,	
  Western	
  Australia	
  6009,	
  Australia	
  
157.	
  National,	
  Lung,	
  and	
  Blood	
  Institute,	
  National	
  Institutes	
  of	
  Health,	
  Framingham,	
  Massachusetts	
  01702,	
  USA	
  
158.	
  Department	
  of	
  Clinical	
  Genetics,	
  Erasmus	
  MC,	
  Rotterdam,	
  3015GE,	
  The	
  Netherlands	
  
159.	
  Research	
  Centre	
  of	
  Applied	
  and	
  Preventive	
  Cardiovascular	
  Medicine,	
  University	
  of	
  Turku	
  and	
  the	
  Department	
  of	
  Clinical	
  Physiology,	
  

Turku	
  University	
  Hospital,	
  20520	
  Turku,	
  Finland	
  
160.	
  Universität	
  zu	
  Lübeck,	
  Medizinische	
  Klinik	
  II,	
  23562	
  Lübeck,	
  Germany	
  
161.	
  Geriatrics	
  Research	
  and	
  Education	
  Clinical	
  Center,	
  Baltimore	
  Veterans	
  Administration	
  Medical	
  Center,	
  Baltimore,	
  Maryland	
  21201,	
  

USA	
  
162.	
  Cardiovascular	
  Health	
  Research	
  Unit,	
  University	
  of	
  Washington,	
  Seattle,	
  Washington	
  98101,	
  USA	
  
163.	
  Departments	
  of	
  Medicine	
  and	
  Epidemiology,	
  University	
  of	
  Washington,	
  Seattle,	
  Washington	
  98195,	
  USA	
  
164.	
  Department	
  of	
  Medicine,	
  University	
  of	
  Leipzig,	
  04103	
  Leipzig,	
  Germany	
  
165.	
  LIFE	
  Study	
  Centre,	
  University	
  of	
  Leipzig,	
  Leipzig,	
  Germany	
  
166.	
  Coordination	
  Centre	
  for	
  Clinical	
  Trials,	
  University	
  of	
  Leipzig,	
  Härtelstr.	
  16-­‐18,	
  04103	
  Leipzig,	
  Germany	
  
167.	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  Diabetes	
  Prevention	
  Unit,	
  00271	
  Helsinki,	
  Finland	
  
168.	
  Hjelt	
  Institute,	
  Department	
  of	
  Public	
  Health,	
  University	
  of	
  Helsinki,	
  00014	
  Helsinki,	
  Finland	
  
169.	
  South	
  Ostrobothnia	
  Central	
  Hospital,	
  60220	
  Seinajoki,	
  Finland	
  
170.	
  Department	
  of	
  Human	
  Genetics	
  and	
  Center	
  of	
  Medical	
  Systems	
  Biology,	
  Leiden	
  University	
  Medical	
  Center,	
  2333	
  ZC	
  Leiden,	
  the	
  

Netherlands	
  
171.	
  Department	
  of	
  Medicine,	
  University	
  of	
  Turku	
  and	
  Turku	
  University	
  Hospital,	
  20520	
  Turku,	
  Finland	
  
172.	
  Department	
  of	
  Psychiatry	
  and	
  Midwest	
  Alcoholism	
  Research	
  Center,	
  Washington	
  University	
  School	
  of	
  Medicine,	
  St	
  Louis,	
  Missouri	
  

63108,	
  USA	
  
173.	
  Genetic	
  Epidemiology	
  Laboratory,	
  Queensland	
  Institute	
  of	
  Medical	
  Research,	
  Queensland	
  4006,	
  Australia	
  
174.	
  Molecular	
  Epidemiology	
  Laboratory,	
  Queensland	
  Institute	
  of	
  Medical	
  Research,	
  Queensland	
  4006,	
  Australia	
  
175.	
  Division	
  of	
  Biostatistics,Washington	
  University	
  School	
  of	
  Medicine,St.Louis,	
  Missouri	
  63110,	
  USA	
  
176.	
  Department	
  of	
  Forensic	
  Molecular	
  Biology,	
  Erasmus	
  MC,	
  Rotterdam,	
  3015GE,	
  The	
  Netherlands	
  
177.	
  Collaborative	
  Health	
  Studies	
  Coordinating	
  Center,	
  Seattle,	
  Washington	
  98115,	
  USA	
  
178.	
  Human	
  Genetics	
  Center	
  and	
  Institute	
  of	
  Molecular	
  Medicine	
  and	
  Division	
  of	
  Epidemiology,	
  University	
  of	
  Texas	
  Health	
  Science	
  Center,	
  

Houston,	
  Texas	
  77030,	
  USA	
  
179.	
  Klinik	
  und	
  Poliklinik	
  für	
  Innere	
  Medizin	
  II,	
  Universität	
  Regensburg,	
  93053	
  Regensburg,	
  Germany	
  
180.	
  Regensburg	
  University	
  Medical	
  Center,	
  Innere	
  Medizin	
  II,	
  93053	
  Regensburg,	
  Germany	
  
181.	
  Centre	
  National	
  de	
  Genotypage,	
  Evry,	
  Paris	
  91057,	
  France	
  
182.	
  Christian-­‐Albrechts-­‐University,	
  University	
  Hospital	
  Schleswig-­‐Holstein,	
  Institute	
  for	
  Clinical	
  Molecular	
  Biology	
  and	
  Department	
  of	
  

Internal	
  Medicine	
  I,	
  Schittenhelmstrasse	
  12,	
  24105	
  Kiel	
  
183.	
  Genetics	
  Division,	
  GlaxoSmithKline,	
  King	
  of	
  Prussia,	
  Pennsylvania	
  19406,	
  USA	
  
184.	
  University	
  of	
  Cambridge	
  Metabolic	
  Research	
  Labs,	
  Institute	
  of	
  Metabolic	
  Science	
  Addenbrooke's	
  Hospital,	
  CB2	
  OQQ,	
  Cambridge,	
  UK	
  
185.	
  Department	
  of	
  Genetics,	
  University	
  of	
  North	
  Carolina,	
  Chapel	
  Hill,	
  North	
  Carolina	
  27599,	
  USA	
  
186.	
  Division	
  of	
  Intramural	
  Research,	
  National	
  Heart,	
  Lung	
  and	
  Blood	
  Institute,	
  Framingham	
  Heart	
  Study,	
  Framingham,	
  Massachusetts	
  

01702,	
  USA	
  
187.	
  New	
  York	
  University	
  Medical	
  Center,	
  New	
  York,	
  New	
  York	
  10016,	
  USA	
  
188.	
  Biocenter	
  Oulu,	
  University	
  of	
  Oulu,	
  90014	
  Oulu,	
  Finland	
  
189.	
  Department	
  of	
  Psychiatry,	
  Leiden	
  University	
  Medical	
  Centre,	
  2300	
  RC	
  Leiden,	
  The	
  Netherlands	
  
190.	
  Department	
  of	
  Psychiatry,	
  University	
  Medical	
  Centre	
  Groningen,	
  9713	
  GZ	
  Groningen,	
  The	
  Netherlands	
  
191.	
  Department	
  of	
  Neurology,	
  General	
  Central	
  Hospital,	
  Bolzano,	
  Italy	
  
192.	
  Department	
  of	
  Neurology,	
  University	
  of	
  Lübeck,	
  Lübeck,	
  Germany.	
  
193.	
  Department	
  of	
  Epidemiology	
  and	
  Population	
  Health,	
  Albert	
  Einstein	
  College	
  of	
  Medicine,	
  Bronx,	
  New	
  York	
  10461,	
  USA	
  
194.	
  Carolina	
  Center	
  for	
  Genome	
  Sciences,	
  School	
  of	
  Public	
  Health,	
  University	
  of	
  North	
  Carolina	
  Chapel	
  Hill,	
  Chapel	
  Hill,	
  North	
  Carolina	
  

27514,	
  USA	
  
195.	
  Laboratory	
  of	
  Genetics,	
  National	
  Institute	
  on	
  Aging,	
  Baltimore,	
  Maryland	
  21224,	
  USA	
  
196.	
  Division	
  of	
  Community	
  Health	
  Sciences,	
  St	
  George's,	
  University	
  of	
  London,	
  London,	
  SW17	
  0RE,	
  UK	
  
197.	
  Klinikum	
  Grosshadern,	
  81377	
  Munich,	
  Germany	
  
198.	
  Pacific	
  Biosciences,	
  Menlo	
  Park,	
  California	
  94025,	
  USA	
  
199.	
  Sage	
  Bionetworks,	
  Seattle,	
  Washington	
  98109,	
  USA	
  
200.	
  Faculty	
  of	
  Medicine,	
  University	
  of	
  Iceland,	
  101	
  Reykjavík,	
  Iceland	
  
201.	
  Department	
  of	
  Medical	
  Genetics,	
  University	
  of	
  Helsinki,	
  00014	
  Helsinki,	
  Finland	
  
202.	
  NIHR	
  Oxford	
  Biomedical	
  Research	
  Centre,	
  Churchill	
  Hospital,	
  Oxford,	
  OX3	
  7LJ,	
  UK	
  
203.	
  Department	
  of	
  Genetics,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  

	
  
	
  
 

Nature Genetics: doi:10.1038/ng.2213



28	
  
	
  

The	
  DIAbetes	
  Genetics	
  Replication	
  And	
  Meta-­‐analysis	
  (DIAGRAM)	
  
Consortium	
  	
  
Benjamin	
  F	
  Voight1,2,3,	
  Laura	
  J	
  Scott4,	
  Valgerdur	
  Steinthorsdottir5,	
  Andrew	
  P	
  Morris6,	
  Christian	
  Dina7,8,	
  
Ryan	
  P	
  Welch9,	
  Eleftheria	
  Zeggini6,10,	
  Cornelia	
  Huth11,12,	
  Yurii	
  S	
  Aulchenko13,	
  Gudmar	
  Thorleifsson5,	
  Laura	
  J	
  
McCulloch14,	
  Teresa	
  Ferreira6,	
  Harald	
  Grallert11,12,	
  Najaf	
  Amin13,	
  Guanming	
  Wu15,	
  Cristen	
  J	
  Willer4,	
  
Soumya	
  Raychaudhuri1,2,16,	
  Steve	
  A	
  McCarroll1,17,	
  Claudia	
  Langenberg18,	
  Oliver	
  M	
  Hofmann19,	
  Josée	
  
Dupuis20,21,	
  Lu	
  Qi22-­‐24,	
  Ayellet	
  V	
  Segrè1,2,17,	
  Mandy	
  van	
  Hoek25,	
  Pau	
  Navarro26,	
  Kristin	
  Ardlie1,	
  Beverley	
  
Balkau27,28,	
  Rafn	
  Benediktsson29,30,	
  Amanda	
  J	
  Bennett14,	
  Roza	
  Blagieva31,	
  Eric	
  Boerwinkle32,	
  Lori	
  L	
  
Bonnycastle33,	
  Kristina	
  Bengtsson	
  Boström34,	
  Bert	
  Bravenboer35,	
  Suzannah	
  Bumpstead10,	
  Noël	
  P	
  Burtt1,	
  
Guillaume	
  Charpentier36,	
  Peter	
  S	
  Chines33,	
  Marilyn	
  Cornelis24,	
  David	
  J	
  Couper37,	
  Gabe	
  Crawford1,	
  Alex	
  SF	
  
Doney38,39,	
  Katherine	
  S	
  Elliott6,	
  Amanda	
  L	
  Elliott1,17,40,	
  Michael	
  R	
  Erdos33,	
  Caroline	
  S	
  Fox21,41,	
  Christopher	
  S	
  
Franklin42,	
  Martha	
  Ganser4,	
  Christian	
  Gieger11,	
  Niels	
  Grarup43,	
  Todd	
  Green1,2,	
  Simon	
  Griffin18,	
  Christopher	
  
J	
  Groves14,	
  Candace	
  Guiducci1,	
  Samy	
  Hadjadj44,	
  Neelam	
  Hassanali14,	
  Christian	
  Herder45,	
  Bo	
  Isomaa46,47,	
  
Anne	
  U	
  Jackson4,	
  Paul	
  RV	
  Johnson48,	
  Torben	
  Jørgensen49,50,	
  Wen	
  HL	
  Kao51,52,	
  Norman	
  Klopp11,	
  Augustine	
  
Kong5,	
  Peter	
  Kraft22,23,	
  Johanna	
  Kuusisto53,	
  Torsten	
  Lauritzen54,	
  Man	
  Li51,	
  Aloysius	
  Lieverse55,	
  Cecilia	
  M	
  
Lindgren6,	
  Valeriya	
  Lyssenko56,	
  Michel	
  Marre57,58,	
  Thomas	
  Meitinger59,60,	
  Kristian	
  Midthjell61,	
  Mario	
  A	
  
Morken33,	
  Narisu	
  Narisu33,	
  Peter	
  Nilsson56,	
  Katharine	
  R	
  Owen14,	
  Felicity	
  Payne10,	
  John	
  RB	
  Perry62,63,	
  Ann-­‐
Kristin	
  Petersen11,	
  Carl	
  Platou61,	
  Christine	
  Proença7,	
  Inga	
  Prokopenko6,14,	
  Wolfgang	
  Rathmann64,	
  N	
  
William	
  Rayner6,14,	
  Neil	
  R	
  Robertson6,14,	
  Ghislain	
  Rocheleau65-­‐67,	
  Michael	
  Roden45,68,	
  Michael	
  J	
  Sampson69,	
  
Richa	
  Saxena1,2,40,	
  Beverley	
  M	
  Shields62,63,	
  Peter	
  Shrader3,70,	
  Gunnar	
  Sigurdsson29,30,	
  Thomas	
  Sparsø43,	
  
Klaus	
  Strassburger64,	
  Heather	
  M	
  Stringham4,	
  Qi	
  Sun22,23,	
  Amy	
  J	
  Swift33,	
  Barbara	
  Thorand11,	
  Jean	
  Tichet71,	
  
Tiinamaija	
  Tuomi46,72,	
  Rob	
  M	
  van	
  Dam24,	
  Timon	
  W	
  van	
  Haeften73,	
  Thijs	
  van	
  Herpt25,55,	
  Jana	
  V	
  van	
  Vliet-­‐
Ostaptchouk74,	
  G	
  Bragi	
  Walters5,	
  Michael	
  N	
  Weedon62,63,	
  Cisca	
  Wijmenga75,	
  Jacqueline	
  Witteman13,	
  
Richard	
  N	
  Bergman76,	
  Stephane	
  Cauchi7,	
  Francis	
  S	
  Collins77,	
  Anna	
  L	
  Gloyn14,	
  Ulf	
  Gyllensten78,	
  Torben	
  
Hansen43,79,	
  Winston	
  A	
  Hide19,	
  Graham	
  A	
  Hitman80,	
  Albert	
  Hofman13,	
  David	
  J	
  Hunter22,23,	
  Kristian	
  
Hveem61,81,	
  Markku	
  Laakso53,	
  Karen	
  L	
  Mohlke82,	
  Andrew	
  D	
  Morris38,39,	
  Colin	
  NA	
  Palmer38,39,	
  Peter	
  P	
  
Pramstaller83,	
  Igor	
  Rudan42,84,85,	
  Eric	
  Sijbrands25,	
  Lincoln	
  D	
  Stein15,	
  Jaakko	
  Tuomilehto86,	
  Andre	
  
Uitterlinden25,	
  Mark	
  Walker87,	
  Nicholas	
  J	
  Wareham18,	
  Richard	
  M	
  Watanabe76,88,	
  Goncalo	
  R	
  Abecasis4,	
  
Bernhard	
  O	
  Boehm31,	
  Harry	
  Campbell42,	
  Mark	
  J	
  Daly1,2,	
  Andrew	
  T	
  Hattersley62,63,	
  Frank	
  B	
  Hu22-­‐24,	
  James	
  B	
  
Meigs3,70,	
  James	
  S	
  Pankow89,	
  Oluf	
  Pedersen43,90,91,	
  H.-­‐Erich	
  Wichmann11,12,92,	
  Inês	
  Barroso10,	
  Jose	
  C	
  
Florez1,2,3,93,	
  Timothy	
  M	
  Frayling62,63,	
  Leif	
  Groop56,72,	
  Rob	
  Sladek65-­‐67,	
  Unnur	
  Thorsteinsdottir5,94,	
  James	
  F	
  
Wilson42,	
  Thomas	
  Illig11,	
  Philippe	
  Froguel7,95,	
  Cornelia	
  M	
  van	
  Duijn13,	
  Kari	
  Stefansson5,94,	
  David	
  
Altshuler1,2,3,17,40,93,	
  Michael	
  Boehnke4,	
  Mark	
  I	
  McCarthy6,14,96.	
  

	
  
Affiliations	
  
	
  
1. Broad	
  Institute	
  of	
  Harvard	
  and	
  Massachusetts	
  Institute	
  of	
  Technology	
  (MIT),	
  Cambridge,	
  Massachusetts	
  02142,	
  USA	
  
2. Center	
  for	
  Human	
  Genetic	
  Research,	
  Massachusetts	
  General	
  Hospital,	
  185	
  Cambridge	
  Street,	
  Boston,	
  Massachusetts	
  02114,	
  USA	
  
3. Department	
  of	
  Medicine,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
4. Department	
  of	
  Biostatistics,	
  University	
  of	
  Michigan,	
  Ann	
  Arbor,	
  Michigan	
  48109-­‐2029,	
  USA	
  
5. deCODE	
  Genetics,	
  101	
  Reykjavik,	
  Iceland	
  
6. Wellcome	
  Trust	
  Centre	
  for	
  Human	
  Genetics,	
  University	
  of	
  Oxford,	
  Oxford,	
  OX3	
  7BN,	
  UK	
  
7. CNRS-­‐UMR-­‐8090,	
  Institute	
  of	
  Biology	
  and	
  Lille	
  2	
  University,	
  Pasteur	
  Institute,	
  F-­‐59019	
  Lille,	
  France	
  
8. INSERM	
  UMR915	
  CNRS	
  ERL3147	
  F-­‐44007	
  Nantes,	
  France	
  
9. Bioinformatics	
  Program,	
  University	
  of	
  Michigan,	
  Ann	
  Arbor	
  MI	
  USA	
  48109	
  
10. Wellcome	
  Trust	
  Sanger	
  Institute,	
  Hinxton,	
  CB10	
  1HH,	
  UK	
  
11. Institute	
  of	
  Epidemiology,	
  Helmholtz	
  Zentrum	
  Muenchen,	
  85764	
  Neuherberg,	
  Germany	
  
12. Institute	
  of	
  Medical	
  Informatics,	
  Biometry	
  and	
  Epidemiology,	
  Ludwig-­‐Maximilians-­‐Universität,	
  81377	
  Munich,	
  Germany	
  
13. Department	
  of	
  Epidemiology,	
  Erasmus	
  University	
  Medical	
  Center,	
  P.O.	
  Box	
  2040,	
  3000	
  CA	
  Rotterdam,	
  The	
  Netherlands.	
  
14. Oxford	
  Centre	
  for	
  Diabetes,	
  Endocrinology	
  and	
  Metabolism,	
  University	
  of	
  Oxford,	
  OX3	
  7LJ,	
  UK	
  
15. Ontario	
  Institute	
  for	
  Cancer	
  Research,	
  101	
  College	
  Street,	
  Suite	
  800,	
  Toronto,	
  Ontario	
  M5G	
  0A3,	
  Canada	
  
16. Division	
  of	
  Rheumatology,	
  Immunology	
  and	
  Allergy,	
  Brigham	
  and	
  Women's	
  Hospital,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  

02115,	
  USA	
  
17. Department	
  of	
  Molecular	
  Biology,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
18. MRC	
  Epidemiology	
  Unit,	
  Institute	
  of	
  Metabolic	
  Science,	
  Addenbrooke's	
  Hospital,	
  Cambridge	
  CB2	
  0QQ,	
  UK	
  
19. Department	
  of	
  Biostatistics,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
20. Department	
  of	
  Biostatistics,	
  Boston	
  University	
  School	
  of	
  Public	
  Health,	
  Boston,	
  Massachusetts	
  02118,	
  USA	
  
21. National	
  Heart,	
  Lung,	
  and	
  Blood	
  Institute’s	
  Framingham	
  Heart	
  Study,	
  Framingham,	
  Massachusetts	
  01702,	
  USA	
  
22. Department	
  of	
  Nutrition,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  665	
  Huntington	
  Ave,	
  Boston,	
  MA	
  02115,	
  USA	
  

Nature Genetics: doi:10.1038/ng.2213



29	
  
	
  

23. Department	
  of	
  Epidemiology,	
  Harvard	
  School	
  of	
  Public	
  Health,	
  665	
  Huntington	
  Ave,	
  Boston,	
  MA	
  02115,	
  USA	
  
24. Channing	
  Laboratory,	
  Dept.	
  of	
  Medicine,	
  Brigham	
  and	
  Women's	
  Hospital	
  and	
  Harvard	
  Medical	
  School,	
  181	
  Longwood	
  Ave,	
  Boston,	
  MA	
  

02115,	
  USA	
  
25. Department	
  of	
  Internal	
  Medicine,	
  Erasmus	
  University	
  Medical	
  Centre,	
  PO-­‐Box	
  2040,	
  3000	
  CA	
  Rotterdam,	
  The	
  Netherlands	
  
26. MRC	
  Human	
  Genetics	
  Unit,	
  Institute	
  of	
  Genetics	
  and	
  Molecular	
  Medicine,	
  Western	
  General	
  Hospital,	
  Edinburgh,	
  EH4	
  2XU,	
  UK	
  
27. INSERM	
  U780,	
  F-­‐94807	
  Villejuif.	
  France	
  	
  
28. University	
  Paris-­‐Sud,	
  F-­‐91405	
  Orsay,	
  France	
  
29. Landspitali	
  University	
  Hospital,	
  101	
  Reykjavik,	
  Iceland	
  
30. Icelandic	
  Heart	
  Association,	
  201	
  Kopavogur,	
  Iceland	
  
31. Division	
  of	
  Endocrinology,	
  Diabetes	
  and	
  Metabolism,	
  Ulm	
  University,	
  89081	
  Ulm,	
  Germany	
  
32. The	
  Human	
  Genetics	
  Center	
  and	
  Institute	
  of	
  Molecular	
  Medicine,	
  University	
  of	
  Texas	
  Health	
  Science	
  Center,	
  Houston,	
  Texas	
  77030,	
  

USA	
  
33. National	
  Human	
  Genome	
  Research	
  Institute,	
  National	
  Institute	
  of	
  Health,	
  Bethesda,	
  Maryland	
  20892,	
  USA	
  
34. R&D	
  Centre,	
  Skaraborg	
  Primary	
  Care,	
  541	
  30	
  Skövde,	
  Sweden	
  
35. Department	
  of	
  Internal	
  Medicine,	
  Catharina	
  Hospital,	
  PO-­‐Box	
  1350,	
  5602	
  ZA	
  Eindhoven,	
  The	
  Netherlands	
  
36. Endocrinology-­‐Diabetology	
  Unit,	
  Corbeil-­‐Essonnes	
  Hospital,	
  F-­‐91100	
  Corbeil-­‐Essonnes,	
  France	
  	
  
37. Department	
  of	
  Biostatistics	
  and	
  Collaborative	
  Studies	
  Coordinating	
  Center,	
  University	
  of	
  North	
  Carolina	
  at	
  Chapel	
  Hill,	
  Chapel	
  Hill,	
  

North	
  Carolina,	
  27599,	
  USA	
  
38. Diabetes	
  Research	
  Centre,	
  Biomedical	
  Research	
  Institute,	
  University	
  of	
  Dundee,	
  Ninewells	
  Hospital,	
  Dundee	
  DD1	
  9SY,	
  UK	
  
39. Pharmacogenomics	
  Centre,	
  Biomedical	
  Research	
  Institute,	
  University	
  of	
  Dundee,	
  Ninewells	
  Hospital,	
  Dundee	
  DD1	
  9SY,	
  UK	
  
40. Department	
  of	
  Genetics,	
  Harvard	
  Medical	
  School,	
  Boston,	
  Massachusetts	
  02115,	
  USA	
  
41. Division	
  of	
  Endocrinology,	
  Diabetes,	
  and	
  Hypertension,	
  Brigham	
  and	
  Women’s	
  Hospital,	
  Harvard	
  Medical	
  School,	
  Boston,	
  

Massachusetts	
  02115,	
  USA	
  
42. Centre	
  for	
  Population	
  Health	
  Sciences,	
  University	
  of	
  Edinburgh,	
  Teviot	
  Place,	
  Edinburgh,	
  EH8	
  9AG,	
  UK	
  
43. Hagedorn	
  Research	
  Institute,	
  DK-­‐2820	
  Gentofte,	
  Denmark	
  
44. Centre	
  Hospitalier	
  Universitaire	
  de	
  Poitiers,	
  Endocrinologie	
  Diabetologie,	
  CIC	
  INSERM	
  0801,	
  INSERM	
  U927,	
  Université	
  de	
  Poitiers,	
  UFR,	
  

Médecine	
  Pharmacie,	
  86021	
  Poitiers	
  Cedex,	
  France	
  
45. Institute	
  for	
  Clinical	
  Diabetology,	
  German	
  Diabetes	
  Center,	
  Leibniz	
  Center	
  for	
  Diabetes	
  Research	
  at	
  Heinrich	
  Heine	
  University	
  

Düsseldorf,	
  40225	
  Düsseldorf,	
  Germany	
  
46. Folkhälsan	
  Research	
  Center,	
  FIN-­‐00014	
  Helsinki,	
  Finland	
  
47. Malmska	
  Municipal	
  Health	
  Center	
  and	
  Hospital,	
  68601	
  Jakobstad,	
  Finland	
  
48. Diabetes	
  Research	
  and	
  Wellness	
  Foundation	
  Human	
  Islet	
  Isolation	
  Facility	
  and	
  Oxford	
  Islet	
  Transplant	
  Programme,	
  University	
  of	
  

Oxford,	
  Old	
  Road,	
  Headington,	
  Oxford,	
  OX3	
  7LJ,	
  UK	
  
49. Research	
  Centre	
  for	
  Prevention	
  and	
  Health,	
  Glostrup	
  University	
  Hospital,	
  DK-­‐2600	
  Glostrup,	
  Denmark	
  
50. Faculty	
  of	
  Health	
  Science,	
  University	
  of	
  Copenhagen,	
  2200	
  Copenhagen,	
  Denmark	
  
51. Department	
  of	
  Epidemiology,	
  Johns	
  Hopkins	
  University,	
  Baltimore,	
  Maryland	
  21287,	
  USA	
  
52. Department	
  of	
  Medicine,	
  and	
  Welch	
  Center	
  for	
  Prevention,	
  Epidemiology,	
  and	
  Clinical	
  Research,	
  Johns	
  Hopkins	
  University,	
  Baltimore,	
  

Maryland	
  21287,	
  USA	
  
53. Department	
  of	
  Medicine,	
  University	
  of	
  Kuopio	
  and	
  Kuopio	
  University	
  Hospital,	
  FIN-­‐70211	
  Kuopio,	
  Finland	
  

54. Department	
  of	
  General	
  Medical	
  Practice,	
  University	
  of	
  Aarhus,	
  DK-­‐8000	
  Aarhus,	
  Denmark	
  
55. Department	
  of	
  Internal	
  Medicine,	
  Maxima	
  MC,	
  PO-­‐Box	
  90052,	
  5600	
  PD	
  Eindhoven,	
  The	
  Netherlands	
  
56. Department	
  of	
  Clinical	
  Sciences,	
  Diabetes	
  and	
  Endocrinology	
  Research	
  Unit,	
  University	
  Hospital	
  Malmö,	
  Lund	
  University,	
  205	
  02	
  

Malmö,	
  Sweden	
  
57. Department	
  of	
  Endocrinology,	
  Diabetology	
  and	
  Nutrition,	
  Bichat-­‐Claude	
  Bernard	
  University	
  Hospital,	
  Assistance	
  Publique	
  des	
  

Hôpitaux	
  de	
  Paris,	
  75870	
  Paris	
  Cedex	
  18,	
  France	
  
58. INSERM	
  U695,	
  Université	
  Paris	
  7,	
  75018	
  Paris	
  ,	
  France	
  
59. Institute	
  of	
  Human	
  Genetics,	
  Helmholtz	
  Zentrum	
  Muenchen,	
  85764	
  Neuherberg,	
  Germany	
  
60. Institute	
  of	
  Human	
  Genetics,	
  Klinikum	
  rechts	
  der	
  Isar,	
  Technische	
  Universität	
  München,	
  81675	
  Muenchen,	
  Germany	
  
61. Nord-­‐Trøndelag	
  Health	
  Study	
  (HUNT)	
  Research	
  Center,	
  Department	
  of	
  Community	
  Medicine	
  and	
  General	
  Practice,	
  Norwegian	
  

University	
  of	
  Science	
  and	
  Technology,	
  NO-­‐7491	
  Trondheim,	
  Norway	
  
62. Genetics	
  of	
  Complex	
  Traits,	
  Institute	
  of	
  Biomedical	
  and	
  Clinical	
  Science,	
  Peninsula	
  Medical	
  School,	
  University	
  of	
  Exeter,	
  Magdalen	
  

Road,	
  Exeter	
  EX1	
  2LU,	
  UK	
  
63. Diabetes	
  Genetics,	
  Institute	
  of	
  Biomedical	
  and	
  Clinical	
  Science,	
  Peninsula	
  Medical	
  School,	
  University	
  of	
  Exeter,	
  Barrack	
  Road,	
  Exeter	
  

EX2	
  5DW,	
  UK	
  
64. Institute	
  of	
  Biometrics	
  and	
  Epidemiology,	
  German	
  Diabetes	
  Center,	
  Leibniz	
  Center	
  for	
  Diabetes	
  Research	
  at	
  Heinrich	
  Heine	
  University	
  

Düsseldorf,	
  40225	
  Düsseldorf,	
  Germany	
  
65. Department	
  of	
  Human	
  Genetics,	
  McGill	
  University,	
  Montreal	
  H3H	
  1P3,	
  Canada	
  
66. Department	
  of	
  Medicine,	
  Faculty	
  of	
  Medicine,	
  McGill	
  University,	
  Montreal,	
  H3A	
  1A4,	
  Canada	
  
67. McGill	
  University	
  and	
  Genome	
  Quebec	
  Innovation	
  Centre,	
  Montreal,	
  H3A	
  1A4.	
  Canada	
  
68. Department	
  of	
  Metabolic	
  Diseases,	
  Heinrich	
  Heine	
  University	
  Düsseldorf,	
  40225	
  Düsseldorf,	
  Germany	
  
69. Department	
  of	
  Endocrinology	
  and	
  Diabetes,	
  Norfolk	
  and	
  Norwich	
  University	
  Hospital	
  NHS	
  Trust	
  ,	
  Norwich,	
  NR1	
  7UY,	
  UK.	
  
70. General	
  Medicine	
  Division,	
  Massachusetts	
  General	
  Hospital,	
  Boston,	
  Massachusetts,	
  USA	
  
71. Institut	
  interrégional	
  pour	
  la	
  Santé	
  (IRSA),	
  F-­‐37521	
  La	
  Riche,	
  France	
  
72. Department	
  of	
  Medicine,	
  Helsinki	
  University	
  Hospital,	
  University	
  of	
  Helsinki,	
  FIN-­‐00290	
  Helsinki,	
  Finland	
  
73. Department	
  of	
  Internal	
  Medicine,	
  University	
  Medical	
  Center	
  Utrecht,	
  3584	
  CG	
  Utrecht,The	
  Netherlands	
  
74. Molecular	
  Genetics,	
  Medical	
  Biology	
  Section,	
  Department	
  of	
  Pathology	
  and	
  Medical	
  Biology,	
  University	
  Medical	
  Center	
  Groningen	
  and	
  

University	
  of	
  Groningen,	
  9700	
  RB	
  Groningen,	
  The	
  Netherlands	
  	
  
75. Department	
  of	
  Genetics,	
  University	
  Medical	
  Center	
  Groningen	
  and	
  University	
  of	
  Groningen,	
  9713	
  EX	
  Groningen,	
  The	
  Netherlands	
  
76. Department	
  of	
  Physiology	
  and	
  Biophysics,	
  University	
  of	
  Southern	
  California	
  School	
  of	
  Medicine,	
  Los	
  Angeles,	
  California	
  90033,	
  USA	
  
77. National	
  Institute	
  of	
  Health,	
  Bethesda,	
  Maryland	
  20892,	
  USA	
  
78. Department	
  of	
  Genetics	
  and	
  Pathology,	
  Rudbeck	
  Laboratory,	
  Uppsala	
  University,	
  S-­‐751	
  85	
  Uppsala,	
  Sweden.	
  

Nature Genetics: doi:10.1038/ng.2213



30	
  
	
  

79. University	
  of	
  Southern	
  Denmark,	
  DK-­‐5230	
  Odense,	
  Denmark	
  
80. Centre	
  for	
  Diabetes,	
  Barts	
  and	
  The	
  London	
  School	
  of	
  Medicine	
  and	
  Dentistry,	
  Queen	
  Mary	
  University	
  of	
  London,	
  London	
  E1	
  2AT,	
  UK	
  
81. Department	
  of	
  Medicine,	
  The	
  Hospital	
  of	
  Levanger,	
  N-­‐7600	
  Levanger,	
  Norway	
  
82. Department	
  of	
  Genetics,	
  University	
  of	
  North	
  Carolina,	
  Chapel	
  Hill,	
  North	
  Carolina	
  27599,	
  USA	
  
83. Institute	
  of	
  Genetic	
  Medicine,	
  European	
  Academy	
  Bozen/Bolzano	
  (EURAC),	
  Viale	
  Druso	
  1,	
  39100	
  Bolzano,	
  Italy	
  
84. Croatian	
  Centre	
  for	
  Global	
  Health,	
  Faculty	
  of	
  Medicine,	
  University	
  of	
  Split,	
  Soltanska	
  2,	
  21000	
  Split,	
  Croatia	
  
85. Institute	
  for	
  Clinical	
  Medical	
  Research,	
  University	
  Hospital	
  "Sestre	
  Milosrdnice",	
  Vinogradska	
  29,	
  10000	
  Zagreb,	
  Croatia	
  
86. Department	
  of	
  Chronic	
  Disease	
  Prevention,	
  National	
  Institute	
  for	
  Health	
  and	
  Welfare,	
  Helsinki	
  FIN-­‐00300,	
  Finland,	
  	
  
87. Diabetes	
  Research	
  Group,	
  Institute	
  of	
  Cellular	
  Medicine,	
  Newcastle	
  University,	
  Framlington	
  Place,	
  Newcastle	
  upon	
  Tyne	
  NE2	
  4HH,	
  UK	
  
88. Department	
  of	
  Preventitive	
  Medicine,	
  Keck	
  Medical	
  School,	
  University	
  of	
  Southern	
  California,	
  Los	
  Angeles,	
  CA,	
  90089-­‐9001,	
  USA	
  
89. Division	
  of	
  Epidemiology	
  and	
  Community	
  Health,	
  University	
  of	
  Minnesota,	
  Minneapolis,	
  Minnesota	
  55454,	
  USA	
  
90. Department	
  of	
  Biomedical	
  Science,	
  Panum,	
  Faculty	
  of	
  Health	
  Science,	
  University	
  of	
  Copenhagen,	
  2200	
  Copenhagen,	
  Denmark	
  
91. Faculty	
  of	
  Health	
  Science,	
  University	
  of	
  Aarhus,	
  DK–8000	
  Aarhus,	
  Denmark	
  
92. Klinikum	
  Grosshadern,	
  81377	
  Munich,	
  Germany	
  
93. Diabetes	
  Unit,	
  Massachusetts	
  General	
  Hospital,	
  Boston,	
  Massachusetts	
  02144,	
  USA	
  
94. Faculty	
  of	
  Medicine,	
  University	
  of	
  Iceland,	
  101	
  Reykjavík,	
  Iceland	
  
95. Genomic	
  Medicine,	
  Imperial	
  College	
  London,	
  Hammersmith	
  Hospital,	
  W12	
  0NN,	
  London,	
  UK	
  
96. Oxford	
  National	
  Institute	
  for	
  Health	
  Research	
  Biomedical	
  Research	
  Centre,	
  Churchill	
  Hospital,	
  Old	
  Road	
  Headington,	
  Oxford,	
  OX3	
  7LJ,	
  

UK	
  

	
  

Nature Genetics: doi:10.1038/ng.2213




